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ABSTRACT 
COMPARATIVE ANALYSIS OF ERP EMERGING TECHNOLOGIES  
Ryan Engebrethson 
 
 This Master's Thesis compares technologies used in the architecture of Enterprise Resource 
Planning (ERP) Systems to evaluate the benefits and advantages of emerging technologies. The emerging 
technologies, Cloud Computing, Software as a Service (SaaS) and Multi-Tenancy, could significantly 
alter the current ERP space and become a primary part of ERP Systems of the future.  A survey was sent 
to industry professionals to obtain feedback on their company's ERP Systems and to collect their 
comments on these new technologies.  The survey results and related analysis show that Emerging Cloud 
ERP Systems outperform Traditional Legacy ERP Systems in all important characteristics - Accessibility, 
Business Cost, Implementation Time, Mobility, Scalability, Upgradability, and Usability.  Cloud Systems 
were also found to have a shorter implementation time and a larger proportion of Cloud Systems were on 
the most recent version of software.  Furthermore, industry professionals identified Cloud Computing, 
SaaS and Mobility as the emerging technologies of the coming decade.  This thesis demonstrates that 
there are significant benefits for companies to use ERP Systems that use the emerging technologies and 
that the shift to Cloud ERP Systems has begun. 
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Chapter 1 - Introduction 
 Cloud Computing, the delivery of computing as a service rather than a product provided to 
computers as a utility over the Internet, is a technological shift that is sweeping across the IT landscape.  
Although Cloud Computing is still an emerging technology, the ideas behind it date back to the 1960s 
when John McCarthy wrote that “computation may someday be organized as a public utility.”  The ideas 
behind Cloud Computing were further advanced in the early 1990s with the concept of grid computing, 
making computer power as easy to access as the electric power grid.  This idea provided the foundation 
for utility companies in the 1990's to put down fiber optic cables across the United States which then 
allowed for faster Internet speeds.  Because of the faster Internet speeds, data was now able to be 
exchanged at a rate that wasn't feasible before and this opened the gateway for the Internet to be used in 
new ways such as Cloud Computing.  The term Cloud Computing was first used in its current context in 
1997 in a university lecture by Ramnath Chellappa.  In 1999 Salesforce.com became the first major 
company to use this new technology in their Customer Relationship Management software, followed by 
Amazon in 2002, Google in 2006 and Oracle in 2010.  Cloud Computing has currently taken off as a 
revolution to IT infrastructure with Forbes estimating that 14 million new jobs in Cloud Computing 
positions will be created over the next three years (McKendrick, 2012).  
 Enterprise Resource Planning (ERP) Systems were developed and implemented dating back to 
the late 1980s and early 1990s.  The invention of the ERP System made it possible to integrate business 
processes throughout an organization.  These integrated processes allowed the computing system to then 
manage and automate tasks for the ERP users. The integration of an ERP System throughout an 
organization enabled both internal and external customers to more easily share information with one 
another.  However, Legacy ERP Systems such as SAP, PeopleSoft and Oracle were developed decades 
ago before the modern internet age and current computer infrastructure.  Many of these old systems to 
keep up with changing business demands have cobbled together various functional modules in an 
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inefficient and outdated manner.  This has led to companies having dated systems, cost overruns and long 
implementation times as well as unhappy end users.  Gartner, the world’s leading information technology 
research firm, has estimated that 55% to 75% of all ERP projects fail to meet their objectives.  With 
statistics showing how ineffective many ERP implementations have been this thesis plans to uncover the 
benefits of using emerging technologies: Cloud Computing, Multi-Tenancy and Software as a Service. 
 Due to advances in computer technology both in software and hardware, the fundamentals of how 
to design an ERP System have changed.  Modern approaches involving emerging technologies allow for a 
ground up rethinking of the infrastructure used to develop these systems.  A review of literature revealed 
that the foremost emerging technology Cloud Computing was leading the way in redefining ERP 
Systems.  Two other emerging technologies, Multi-Tenancy and Software as a Service (SaaS), were 
identified as critical to support Cloud Computing.  Multi-Tenancy is a form of software architecture 
where a single instance of the software runs on a server serving multiple client tenants while SaaS is a 
software delivery model in which software and its data are hosted online where a client can access their 
data through the Internet.  The literature review identified further study was needed for new Emerging 
Cloud ERP Systems that can take advantage of all three of these emerging technologies. 
 Even though some literature currently exists on the benefits of the identified emerging 
technologies no research was found comparing Traditional Legacy ERP Systems to Emerging Cloud ERP 
Systems.  An industry survey was created to collect ERP user feedback on both of these types of systems.  
ERP users were asked questions about their company's ERP Systems.  Different ERP Systems that were 
part of the survey include: SAP, Oracle, PeopleSoft, Workday, and Salesforce.  Other data the survey 
collected includes: which characteristics are  important to ERP users, what are the critical issues for 
switching to an Emerging Cloud System and what ERP users feel is the prominent emerging technology 
for ERP Systems over the next decade.  Through the literature research and the analysis of the survey 
related to the emerging technologies this thesis sheds light on what new approaches are beneficial to the 
ERP ecosystem.    
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Chapter 2 - Review of Literature 
 Several articles and books were reviewed in an attempt to form a knowledge base for this thesis.  
Database searches were performed on "Enterprise Resource Planning," "Enterprise Resource Planning 
Architecture," "Cloud Computing" and "Multi-Tenancy" to gather background information.   
2.1 The Importance of ERP Systems 
 Enterprise Resource Planning (ERP) Systems integrate information across an entire enterprise, 
both internally and externally, to allow for a seamless flow of information.  These systems can consist of 
one full end-to-end integrated system, a few partially integrated systems, or many best-of-breed systems 
depending on the organizations requirements.  These systems can connect an entire organization from 
manufacturing, human resource management, sales and service, customer relationship management, 
project management, finance, etc.  This connectivity facilitates the flow of information across 
departments, business processes and business functions.  It allows an enterprise to better function as a 
single entity rather than as many separate departments and work processes.  
 ERP Systems are generally separated into different functional modules based on the areas of a 
business.  The data that is populated in each of these different functional modules is typically stored in a 
database as an information repository.  ERP Systems and the database supporting the systems are able to 
run on a number of different computer and network configurations accessed from many different human 
interfaces including desktop systems, laptops, terminals, and mobile devices.  Since computers are now a 
part of every modern organization, businesses of every size are able to leverage the power of an ERP  
System.  This means that organizations can now easily share information, have automated processes and 
effortlessly access reports, charts and graphs.  ERP Systems provide organizations many benefits 
including reliable access to information, avoidance of data redundancy, cost reductions, better 
adaptability, improved scalability and a global outreach.  Although ERP Systems have many benefits, 
problems consist of cost overruns, longer implementation times and unachieved objectives. 
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2.2 Current ERP Architecture 
 ERP Systems as we know them today started to emerge out of Material Requirements Planning 
(MRP) and Manufacturing Resource Planning (MRPII) systems in the late 1980s.  MRP and MRPII 
systems both had a smaller scope than current ERP Systems.   These ERP Systems were the first systems 
to interconnect the different functional areas in an organization.  In the early 1990s vendors soon offered 
options to add-on many other functional models creating Extended ERP Systems.  These Extended ERP 
Systems are the current Legacy Systems that many organizations use today. Two examples of popular 
Legacy ERP Systems are SAP and Oracle.   
 Currently the architecture of Legacy ERP Systems are located on premise and run a single tenant.  
A tenant is an organization's data that is stored and managed by the software system.  Each organization 
has their own single tenant database, their own servers and their own version of the ERP System software.  
These systems typically employ client/server technology which creates a decentralized computing 
environment at the company’s server farm.  They operate with three different logical layers.  The bottom 
most layer is a database system that organizes all of an organization’s operational and transactional data.  
The next layer is an application layer that runs the business rules, functions and the logic built into the 
system.  A presentation layer is the upper most layer that the end user will see.  This layer is a graphical 
user interface for accessing the systems functions (Hossain, Liaquat, and Jon D. Patrick, 2002).   
 This system architecture which consists of an ERP System running on location with a single 
tenant was appropriate given the technology and infrastructure of its time but as technology advances so 
should ERP Systems evolve to take advantage of new technologies.  Since the time when software 
vendors first build the initial Extended ERP System in the early 1990s, a lot has changed.  The Internet 
was commercialized in 1995 when NSFNET was decommissioned and this has had a dramatic impact on 
how individuals access information.  Through the Internet people are now interconnected all over the 
world.  New technologies that leverage the Internet now have dramatic benefits for companies.  The 
emerging technologies explored in this thesis wouldn't be possible without the Internet's advances. 
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2.3 The Importance of Cloud Computing & SaaS 
 Cloud Computing is the delivery of computing as a service rather than a product where shared 
resources, software, and information are provided to computers as a utility over the Internet.  The concept 
of Cloud Computing refers to both the infrastructure and the ability to deliver the application over the 
Internet.  Cloud Computing can be separated into three main areas: Infrastructure as a Service (IaaS), 
Platform as a Service (PaaS), and Software as a Service (SaaS).  When discussing the service aspect of 
Cloud Computing it is referred to as Software as a Service (SaaS).  SaaS is a software delivery model in 
which software and its data are hosted online where a client can access their data through the Internet.  
With SaaS, Cloud providers install and operate software in the Cloud and the users access the software 
through the Internet. The user dose not manage the software infrastructure or the platform on which the 
application is running. This eliminates the need to install and run the software on an on premise computer 
which simplifies maintenance and support.   
 Cloud Computing and SaaS are important because they allow many advantages for both the 
system's end users and the service providers.  With these emerging technologies an end user can access 
the service both anytime and anywhere.  The end user is no longer tied down to a company's internal 
network or data center.  An end user can use the service on a sales call, in a business meeting, on the go 
and in a number of other ways.  This also provides the end user the ability to share data and collaborate 
more easily across the Internet both inside their company and with others they work with and support.  
These emerging technologies also offer service providers a number of advantages including: greatly 
simplified software installation, easier maintenance and central control over versioning.  Since these 
aspects are handled by the service provider it allows an organization to scale on demand with the server 
and datacenters handled by the service provider (Armbrust et al. 2009). 
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2.4 The Importance of Multi-Tenancy 
 Multi-Tenancy is a form of software architecture where a single instance of the software runs on a 
server serving multiple client tenants.  In Multi-Tenancy software architecture an organization’s data is 
served as a single instance by a hosted application that many customers use.   This instance of an 
organization’s data is referred to as a tenant.  This allows multiple tenants of different organization’s data 
to be based on the same shared hardware and software infrastructure.  Each of these tenants has the ability 
to be configured to the degree that is allowed by the software infrastructure but not usually provide a high 
degree of customization.  This means that different data, business processes, reports, and securities can be 
set up for each tenant but the organization cannot customize the application code. 
 Multi-Tenancy is one of the main emerging application infrastructure technologies that is being 
leveraged to support Cloud Computing and SaaS.  An important aspect of this technology is the fact that a 
SaaS provider can run one instance of the application of an organizations database and through the 
Internet allowing an unlimited number of customers to access that data.  This means that Multi-Tenancy 
allows for the ability of the ERP System to scale with the organizations it supports.  This technology is 
also important because it allows service providers to leverage the economies of scale to achieve 
significant cost savings.  Software development and maintenance costs are all shared with this model.  
Infrastructure and hardware costs are also shared allowing for significant cost savings.  The shared costs 
are a key difference from the single-tenancy model as discussed in the Current ERP Architecture section.   
In a Single-Tenancy model the infrastructure and software has to be maintained by an organizations 
internal Information Technology (IT) team.  The internal IT team is also tasked with keeping the ERP 
System current with technology changes.  This is also an important advantage of Multi-Tenancy 
architecture because the service provider only has to make one update to keep every tenant on the same 
version of the software (Guo et al. 2007).  Since the service provider can update all tenants at the same 
time, this means that every organization can be on the latest version at all times. 
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2.5 The Relationship between the Survey and Literature 
 An industry survey was created to gather information about ERP Systems in connection to Cloud 
Computing, Software as a Service and Multi-Tenancy.  The survey attempts to fill the gap between 
current research and what is needed in order to know if the emerging technologies outlined in this thesis 
are beneficial to businesses relative to the prior offerings of ERP Systems.  When determining if the 
technology is beneficial the analysis takes into account both the end users and the organization.  Different 
characteristics of ERP Systems are looked at in order to determine what is important to the systems user 
and the overall organization.  Then the survey asked the survey participant to provide feedback on how 
different ERP Systems perform based on these characteristics.  Some ERP Systems in the survey are 
Legacy Systems and others are built using emerging technologies.  An analysis of these different 
characteristics based on the type of system will show if the systems built on emerging techniques are 
benefiting from this new Cloud architecture. 
 The literature research on Cloud Computing showed that this technology allows for users to be 
able to store and access the ERP System whenever and wherever they need.  Three characteristics relate 
to this benefit of Cloud Computing: accessibility, mobility and usability.  The survey participant was then 
asked to rate how important each of these characteristics is to them and their company.  The analysis also 
looked at how well different ERP Systems, both Legacy Systems and Cloud Systems, performed based on 
these three characteristics. Since Cloud Computing has been shown in the literature to help companies 
with accessibility, mobility and usability it was critical to see if this holds true when analyzing Emerging 
Cloud Systems versus Traditional Legacy System s. 
 Literature research on Multi-Tenancy showed a potential for cost savings through leveraging the 
economics of scale, and shared development and maintenance costs.  The shared infrastructure of Multi-
Tenancy illustrated potential improvements when implementing a system.  In addition, Multi-Tenancy 
was shown to help support Cloud Computing architecture and allow the system to scale with an 
organization.  Furthermore, the research revealed that Multi-Tenancy allows all organizations using the 
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software to be on the same version since the different organizations tenants are running on the same 
infrastructure and software.  Four different characteristics, business cost, implementation time, scalability 
and upgradability, all relate to these benefits of Multi-Tenancy. The survey participant then had the ability 
to rate the importance of these characteristics.  Since the literature research has shown that the application 
of Multi-Tenancy should allow for business savings, shorter implementation time, improvements in 
scalability and the ability to upgrade with greater ease it was important to see if this is also how the 
participants answers about their systems. 
 The industry survey also aimed to fill in gaps that were found in the review of literature that relate 
to adoption and future of these emerging technologies.  With all the positive feedback about emerging 
technologies, one key question was "Why haven't ERP users considered an Emerging Cloud System for 
their company?"  Another related question was, "What are the top critical issues ERP users feel they need 
to consider before switching to an Emerging Cloud System?"  Furthermore, ERP users were asked, "What 
will be the dominating emerging technology of this next decade?"  These questions provide insight on 
why widespread adoption of systems supported by emerging technologies have not yet taken place yet 
and if ERP users feel the future of ERP Systems lie with these Emerging Cloud Systems. All questions 
asked in the industry survey are located in Appendix I.  
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Chapter 3 - Methodology 
 This section outlines the different methods this thesis used to gather data about emerging 
technologies used in the architecture of ERP Systems.  The problem statement, and the analysis methods 
are also covered in this section.  These methods include the different types of statistical analyses used in 
the analysis section. 
3.1 Method of Research 
 As stated in Chapter 2, a literature review was performed to establish a basis for ERP Systems 
and the emerging technologies this thesis is researching.  This literature review used both academic 
journals and books to identify what research has already been conducted in this field.  To expand on the 
current research, available in the literature, an industry survey was conducted that presented questions to 
industry professionals.  The survey used the literature review as a guideline when proposing questions for 
the industry survey.  Industry professionals were asked questions about each of the ERP Systems they had 
worked with or had experience using.  Each respondent was asked 41 questions plus a possibility of extra 
questions depending on their responses.  Questions focused on information about the industry 
professional’s company, characteristics they found important in ERP Systems, their company’s current 
and prior ERP Systems, and their opinion on ERP emerging technologies. 
 To enable industry professionals to easily respond a website was established and professionals 
were invited to participate in the survey.  In order to prevent fraudulent submissions the survey could only 
be accessed by the link provided to the participant.  To further ensure proper responses the survey asked 
for the professional's email address, company name and logged the computer's IP address.  Any details 
about each individual user were kept strictly confidential and the respondent was informed of this 
confidentiality before partaking in the survey.  All submitted data was stored in an online database that 
was then downloaded into an Excel file once the survey was closed.  The database and Excel file were 
stored securely only being able to be accessed with a username and password.  
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 Industry professionals were approached to participate in the survey.  These professionals had a 
range in backgrounds having worked with different ERP Systems, for different industry types and for 
different sized companies.  Once the survey was closed a total of 38 professionals had responded.  Their 
responses were a variety of emerging Cloud and Traditional Legacy Systems.  For example 7 ERP users 
answered about Workday and 8 users answered about Oracle.  In total, data was collected about 77 ERP 
Systems.   As the analysis will show, this large sample size provides meaningful statistical results.  
3.2 Hypothesis 
 A few ERP Systems that use these new technologies are present in the marketplace, although no 
widespread adoption has occurred.  Also, some research was present about the benefits of different 
emerging technologies but no comprehensive study had been performed comparing characteristics of 
Traditional Legacy ERP System to new emerging ERP Systems.  A hypothesis was created based on 
current ERP technologies and the literature review on ERP emerging technologies.  The hypothesis that 
ERP users could benefit from ERP Systems that use emerging technologies was formulated based on this 
information.   Based on the developed hypothesis this research aimed to bridge this gap. 
3.3 Analysis Procedures 
 The analysis procedures are based on the data collected in the industry survey.  Industry 
professionals, which are also ERP users by trade, were asked to identify which characteristics of ERP 
Systems are important to them and their company.  The characteristics that were identified as important 
were then used to rate how the ERP users felt about their company's ERP Systems.  These ratings are 
critical for the analysis since a comparison can be made based on the satisfaction ERP users had with 
Emerging Cloud ERP Systems compared to Traditional Legacy ERP Systems.   This data was also 
compared to the backgrounds for each of these ERP users.  An analysis methods matrix table was then 
constructed to determine how each of the responses from the survey could be paired with other data 
gathered. 
11 
 
  
ERP System 
Characteristics 
Implementation 
Time 
Recent 
Version 
Company 
Size 
Industry 
Type 
Top 
Critical 
Issues 
Top 
Emerging 
Technology 
Analysis 
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Characteristics 
      
ANOVA ANOVA 
    
Desc 
Stats + 
ANOVA + 
Graphs 
ERP System 
Type 
T-Tests  
+ Graphs 
T-Test  
+ Graphs 
Proportion 
+ Graphs 
Chi 
Square 
Chi 
Square 
    
Graphs 
ERP System 
Characteristics 
        
 
    
 
Implementation 
Time 
              
 
Recent Version 
              
 
Company Size 
          
Proportion Proportion Graphs 
Industry Type 
          
Proportion Proportion Graphs 
Top Critical 
Issues 
              
Graphs 
Top Emerging 
Technology 
              
Graphs 
Table 1: Analysis Methods Matrix 
 The analysis methods shown above in Table 1 illustrates each type of analysis conducted in this 
thesis.  T-Tests, Analysis of Variance (ANOVA), Proportion and Chi Square tests were primarily used to 
establish significance from the survey results.  T-Tests tests were performed about different ERP 
characteristics to see if Cloud Systems rated better than Legacy Systems.  ANOVA tests were performed 
on the important characteristics.  Proportion tests were used to determine if there was a difference in 
population proportions for the type of ERP System, the company's size and the company's type of 
industry.  Chi Square tests were applied to see if there was an association in the ERP Systems a company 
used based on the attributes of the ERP users company.  Also, descriptive statistics were performed to 
obtain basic information on the results.   
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Chapter 4 - Survey Results 
 This section displays a summary of all the results from the industry survey.  In total, 38 industry 
professionals responded about 77 ERP Systems they have worked with.  These systems both included 
Traditional Legacy System s as well as modern Emerging Cloud Systems. 
4.1 Background Information 
 The following graphs represent data about the users who took this Industry Survey.  This survey 
attempted to have a statistically large sample size and a diverse population of users.  Each of the users 
who took this survey had to be knowledgeable about their company's ERP System.  Full End-to-End 
Integrated Systems, Partial ERP Systems and Best of Bread Systems were all considered acceptable. 
 
Figure 1: Type of Business 
 The survey results for Figure 1 represent the data collected from Question #2 in the Industry 
Survey in Appendix I.  Out of the 38 respondents the three main industries of Manufacturing, Service and 
Other are represented in these survey results.  This survey had diverse population of industry respondents 
with responses from software companies, oil & energy conglomerates, medical companies, consulting 
firms, food manufactures and many more.  The industry that most represented in this survey is companies 
involved in manufacturing. 
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Figure 2: Business Size 
 The survey results for Figure 2 represent the data collected from Question #3 in the Industry 
Survey.  ERP users taking the survey were asked to identify the size of the business that they worked for.  
The majority of respondents identified that they considered that the business they worked for was a large 
business.  Two companies included in these survey results that are considered to be large businesses are 
Life Technologies (with permission), a biotechnology company with roughly 11,000 employees and 
Kellogg's (with permission), a global cereal and convenience food producer with over 30,000 employees.  
 
Figure 3: ERP Systems 
 The survey results for Figure 3 represent the data collect about the 77 ERP Systems answered in 
this survey.  The largest amount of data in this survey is about SAP and about other Legacy Systems 
which includes five custom mainframe systems, Microsoft Dynamics, Infor LN, Seibel and Sage.  
0 
5 
10 
15 
20 
25 
30 
Small Medium Large 
# 
o
f 
B
u
si
n
e
ss
e
s 
Business Size 
0 
5 
10 
15 
20 
25 
# 
o
f 
Sy
st
e
m
s 
ERP Systems 
14 
 
4.2 Important Characteristics  
 The following graphs represent data collected about what characteristics users felt are important 
in their company's ERP Systems.  Each term had a definition to establish conformity in user responses.  
Also, each question followed a standard 5 point rating scale of Unimportant to Critical.  The full rating 
scale is 1- Unimportant, 2- Slightly Important, 3- Important, 4- Very Important, and 5- Critical.  The users 
also had the option not to respond if they didn't feel knowledgeable about the question.  If the user did not 
feel knowledgeable about the question they selected the box “Unknown” and the user’s data wasn't 
included into the results. 
 
Figure 4: Average Importance of Characteristics 
 The survey results for Figure 4 show the average level of importance ERP users felt about each of 
the seven characteristics they were asked to judge.  Here one can see that out of the 38 ERP users asked to 
respond they felt that Usability was the most important characteristics and Mobility was the least 
important characteristic. The following graphs show the breakdown in responses based on the 5-point 
rating scaled for each of these seven characteristics. 
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Figure 5: Importance of Accessibility 
 The survey results for Figure 5 represent the data collected from Question #5 in the Industry 
Survey.  For the survey, accessibility was defined as "The degree to which a system is available to as 
many people as possible such as self-service. Can everyone access the system that needs to?"  The 
majority of ERP users felt that the importance of accessibility was either very important or critical for 
their company. 
 
Figure 6: Importance of Business Cost 
 The survey results for Figure 6 represent the data collect from Question #6 in the Industry 
Survey.  For the survey, business cost was defined as "The cost associated with running the system; both 
upfront and continual costs. Is the cost worth the investment?"  The majority of ERP users felt that the 
importance of business cost was very important for their company. 
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Figure 7: Importance of Implementation Time 
 The survey results for Figure 7 represent the data collect from Question #7 in the Industry 
Survey.  For the survey, implementation time was defined as "The time it takes to execute either a 
complete or a new version of an ERP System. Is the time to execute acceptable?"  The majority of ERP 
users felt that the importance of implementation time was either important or very important for their 
company. 
 
Figure 8: Importance of Mobility 
 The survey results for Figure 8 represent the data collect from Question #8 in the Industry 
Survey.  For the survey, mobility was defined as "The ability to access the system from as many places as 
possible including mobile devices. Can the system be accessed and used where needed?"  The majority of 
ERP users responses ranged from slightly important to very important. 
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Figure 9: Importance of Scalability 
 The survey results for Figure 9 represent the data collect from Question #9 in the Industry 
Survey.  For the survey, scalability was defined as "The ability of a system to handle a growing amount of 
work in a capable manner. How easy is it for your system to grow as your company grows?"  The 
majority of ERP users felt that the importance of scalability was critical for their company. 
 
Figure 10: Importance of Upgradability 
 The survey results for Figure 10 represent the data collect from Question #10 in the Industry 
Survey.  For the survey, upgradability was defined as "The ease in improving the functionality of the 
system. How easy is it to upgrade the system to the latest version?"  The majority of ERP users felt that 
the importance of upgradability was very important for their company. 
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Figure 11: Importance of Usability 
 The survey results for Figure 11 represent the data collect from Question #11 in the Industry 
Survey.  For the survey, usability was defined as “The ease of use and learnability of the system's 
interface. How easy is it to use the system?"  The majority of ERP users felt that the importance of 
usability was critical for their company.  Usability was the characteristic users felt was most important for 
their company's ERP Systems. 
 Question #12 in the Industry Survey allowed ERP users to give additional open-ended written 
input on what they felt was important in their companies ERP Systems.  One ERP user responded that the 
integration of all the company’s different functional modules such as Human Resources, Payroll, 
Compensation, Time Management and Talent Management was also very important to their company.  
Another ERP user from a large fortune 500 company said that the most important thing is that the system 
is actually implemented. He said that "If employees don't actually use the ERP System and instead make 
their own ad-hoc spreadsheets then we lose a ton of value, potentially hundreds of millions of dollars or 
more."  Another user said that the functionality and adaptability to current business processes is the most 
important characteristics to them.   One other survey respondent also answered similarly saying that how 
well the software aligns with, or can be easily modified to align with, their key business requirements is 
most important to them.  All of these characteristics are important when evaluating ERP Systems. 
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4.3 Summarized ERP Systems Data 
 The following graphs summarize the data on how ERP users responded about the different 
systems their company either currently uses or has used in the past.  In total 77 systems were rated based 
on the same characteristics that the users were asked to rate on a level of importance.  This data has been 
consolidated from the various ERP Systems into whether these systems are Traditional Legacy ERP 
Systems such as SAP, Oracle, and PeopleSoft or Emerging Cloud ERP Systems such as Workday and 
Salesforce.  When rating the different characteristics another standard 5 point scale was used that goes: 1- 
Poor, 2- Fair, 3- Good, 4- Very Good, and 5- Excellent. 
 
Figure 12: Average Rating of ERP Systems 
 The survey results for Figure 12 illustrate the average user rating for different ERP Systems that 
their company either uses or has used in the past.  This graph shows the rating for each of the seven 
characteristics for both the traditional legacy and the Emerging Cloud ERP Systems.  In each of these 
seven characteristics Emerging Cloud Systems rated better with ERP users than Traditional Legacy 
Systems.  Most notably users of Emerging Cloud Systems were much more satisfied with the ability of 
their system to upgrade to the next version. 
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Figure 13: Accessibility of ERP Systems 
 The responses, as shown in Figure 13, illustrate the percentage of times a user rated either a 
Cloud or Legacy System from poor to excellent for the characteristic accessibility.  The term accessibility 
and all other characteristics were defined the same way as they were stated in section 4.2.  In total ERP 
users rated 15 Cloud Systems and 58 Legacy System for the characteristic accessibility.  The majority of 
respondents felt that Cloud Systems performed excellent while Legacy Systems performed good. 
 
Figure 14: Business Cost of ERP Systems 
 The responses, as shown in Figure 14, illustrate the percentage of times a user rated either a 
Cloud or Legacy System from poor to excellent for the characteristic business cost.  In total ERP users 
rated 13 Cloud Systems and 51 Legacy Systems for the characteristic business cost.  The majority of 
respondents felt that Cloud Systems performed very good while Legacy Systems performed fair. 
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Figure 15: Implementation Time of ERP Systems 
 The responses, as shown in Figure 15, illustrate the percentage of times a user rated either a 
Cloud or Legacy System from poor to excellent for the characteristic implementation time.  In total ERP 
users rated 12 Cloud Systems and 53 Legacy System for the characteristic implementation time.  Most  
respondents felt that Cloud Systems performed very well while Legacy Systems performed good. 
 
Figure 16: Mobility of ERP Systems 
 The responses, as shown in Figure 16, illustrate the percentage of times a user rated either a 
Cloud or Legacy System from poor to excellent for the characteristic mobility.  In total ERP users rated 
15 Cloud Systems and 59 Legacy Systems for the characteristic mobility.  The majority of respondents 
felt that Cloud Systems performed very well while Legacy Systems performed poor. 
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Figure 17: Scalability of ERP Systems 
 The responses, as shown in Figure 17, illustrate the percentage of times a user rated either a 
Cloud or Legacy System from poor to excellent for the characteristic scalability.  In total ERP users rated 
14 Cloud Systems and 57 Legacy Systems for the characteristic scalability.  The majority of respondents 
felt that Cloud Systems performed very good while Legacy Systems received mixed feedback 
 
Figure 18: Upgradability of ERP Systems 
 The responses, as shown in Figure 18, illustrate the percentage of times a user rated either a 
Cloud or Legacy System from poor to excellent for the characteristic upgradability.  In total ERP users 
rated 12 Cloud Systems and 55 Legacy Systems for the characteristic upgradability.  Most respondents 
felt that Cloud Systems performed excellent while Legacy Systems had a mixed performance. 
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Figure 19: Usability of ERP Systems 
 The responses, as shown in Figure 19, illustrate the percentage of times a user rated either a 
Cloud or Legacy System from poor to excellent for the characteristic usability.  In total ERP users rated 
14 Cloud Systems and 58 Legacy Systems for the characteristic usability.  The majority of respondents 
felt that Cloud Systems performed very good while Legacy Systems performed fair. 
 
Figure 20: Implementation Time of ERP Systems 
  The survey data in Figure 20 refers to Question #16 where the ERP user was asked to answer how 
long did it take to complete your ERP Systems implementation.  This data was then consolidated to show 
a percentage of responses for both Cloud and Legacy Systems.  In total ERP users responded about 12 
Cloud Systems and 33 Legacy Systems stating their implementation time.  The majority of Emerging 
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Cloud Systems took between 4 to 8 months to implement while the majority of Traditional Legacy 
System s took over two years to implement.  The average time it took to implement an Emerging Cloud 
System was 5 months while an average time for a Traditional Legacy System  was two years and 9 
months.  This means, based on the data collected in the industry survey on average it took six times 
longer to implement a Legacy System over a Cloud System. 
 
Figure 21: ERP System on Recent Version 
 The survey data in Figure 21 refers to the industry survey Question #17 where the ERP users 
were asked whether or not their company's ERP System was on the most recent version.  This data was 
then consolidated to show a percentage of responses for both Cloud and Legacy Systems.  ERP users 
responded about a total of 13 Cloud Systems and 39 Legacy System stating if they were on the most 
recent version.  The results of this data show that a higher percentage of Cloud Systems are on the most 
recent version than Legacy Systems. 
 In Question #18 ERP users where asked that if their companies ERP System was not on the most 
recent version to explain why.   One ERP user answering about the Legacy System PeopleSoft said 
“PeopleSoft upgrades are costly and the new functionality is not always worth the effort/cost. The only 
reason we considered an upgrade was because of support."  This user then mentioned that they are in the 
process of switching from PeopleSoft to Workday, an emerging Cloud ERP System.  Another ERP user 
from a larger company with over 50,000 employees’ said that the main reason they haven't upgraded was 
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because it takes too long to upgrade to the next version.  Yet another ERP user that used the Legacy 
System JD Edwards said that the "... effort that is required from the organization to upgrade the ERP 
System is huge and due to other business priorities, system upgrade project is being postponed."  The data 
collected in this answer box overwhelming showed that the main reasons companies did not have their 
ERP System on the most recent version was because the effort required to upgrade was too high. 
 Similar to the question above Question #28 asked ERP users to explain why their company’s past 
ERP System was replaced.  In total only one Cloud System had been replaced while a total of 15 Legacy 
Systems had been replaced and many times these systems were replaced with a new Cloud System.  One 
ERP user said they switched from PeopleSoft to Workday because PeopleSoft was "Expensive to 
maintain and upgrade. Needed a lot of IT support that is usually not available."  Another ERP user that 
also switched from PeopleSoft to Workday had a similar response stating that PeopleSoft was expensive 
and slow to change.  The one ERP users company who switched from Salesforce, a Cloud System, to 
Microsoft Dynamics said the company "Replaced [Salesforce] due to cost, and lack of control and what 
the company consider to be a lack of valuable data mining options."  Other reasons of replacing their 
systems mainly revolved around replacing an old technology with a newer system. 
 Overall this summary of data where the data is grouped as either a Cloud or a Legacy System 
overwhelming showed that ERP users were more satisfied with their Cloud Systems.  These results 
showed that ERP users felt that Cloud Systems performed better based on all seven characteristics, had a 
shorter implementation time and were more often on the most recent version.  Even with all these positive 
results this doesn't mean that Cloud Systems are automatically the system of choice because some ERP 
users expressed that they saw value in having control over either ERP Systems since they felt their system 
is one of the ways they are able to differentiate themselves in the marketplace. 
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4.4 Individual ERP System Data 
 The following graphs summarize the data about specific ERP Systems that a respondent's 
company either uses now or has used in the past. This data shows the results for the most commonly used 
ERP Systems which were JD Edwards, Oracle, PeopleSoft, Salesforce, SAP and Workday.  The results 
for these common systems were then averaged and the results based on each rated characteristic are 
shown below.  This allows the data to be displayed based on each individual system instead of grouped 
based on if the system is an emerging Cloud or Traditional Legacy System.  The two systems Salesforce 
and Workday are Cloud Systems and the four systems JD Edwards, Oracle, PeopleSoft and SAP are 
Legacy Systems. When rating the different characteristics the same standard 5 point scale was used that 
goes: 1- Poor, 2- Fair, 3- Good, 4- Very Good, and 5- Excellent. 
 
Figure 22: Average Accessibility per ERP System 
 The survey results for Figure 22 show the average level of satisfaction ERP users rated their 
companies' ERP Systems for the characteristic accessibility.  Workday, a Cloud ERP System, had the 
highest average level of user satisfaction for this characteristic with users being least satisfied with 
Oracle, a legacy ERP System. 
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Figure 23: Average Business Cost per ERP System 
  The survey results for Figure 23 show the average level of satisfaction ERP users rated their 
companies' ERP Systems for the characteristic business cost.  Salesforce, a Cloud ERP System, had the 
highest average level of user satisfaction for this characteristic with users being least satisfied with SAP, a 
legacy ERP System. 
 
Figure 24: Average Implementation Time per ERP System 
 The survey results for Figure 24 show the average level of satisfaction ERP users rated their 
companies' ERP Systems for the characteristic implementation time.  Workday, a Cloud ERP System, had 
the highest average level of user satisfaction for this characteristic with users being least satisfied with 
PeopleSoft, a legacy ERP System. 
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Figure 25: Average Mobility per ERP System 
 The survey results for Figure 25 show the average level of satisfaction ERP users rated their 
companies' ERP Systems for the characteristic mobility.  Salesforce, a Cloud ERP System, had the highest 
average level of user satisfaction for this characteristic with users being least satisfied with JD Edwards, a 
legacy ERP System. 
 
Figure 26: Average Scalability per ERP System 
 The survey results for Figure 26 show the average level of satisfaction ERP users rated their 
companies' ERP Systems for the characteristic scalability.  Salesforce, a Cloud ERP System, had the 
highest average level of user satisfaction for this characteristic with users being least satisfied with JD 
Edwards, a legacy ERP System. 
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Figure 27: Average Upgradability per ERP System 
 The survey results for Figure 27 show the average level of satisfaction ERP users rated their 
companies' ERP Systems for the characteristic upgradability.  Workday, a Cloud ERP System, had the 
highest average level of user satisfaction for this characteristic with users being least satisfied with 
PeopleSoft, a legacy ERP System. 
 
Figure 28: Average Usability per ERP System 
 The survey results for Figure 28 show the average level of satisfaction ERP users rated their 
companies' ERP Systems for the characteristic usability.  Salesforce, a Cloud ERP System, had the 
highest average level of user satisfaction for this characteristic with users being least satisfied with 
PeopleSoft, a legacy ERP System. 
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Figure 29: Average Time to Implement per ERP System  
 The survey results for Figure 29 show the average time it took to implement respondents 
company's ERP System based on the answers to Question #16.  Workday, a Cloud ERP System, had the 
shortest average implementation time while SAP, a legacy ERP System, had the longest average 
implementation time. 
 
Figure 30: Recent Version per ERP System 
 The survey results for Figure 30 show per ERP the percentage of systems that are on most recent 
version based on the ERP user's responses in Question #17 about the systems their company uses.  
Workday and Salesforce, both Cloud ERP Systems, had 100% of the systems on the most recent version 
while each Legacy System had users on an old version of the software.  
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4.5 Emerging Technologies 
 The following section summarize data about ERP users responses when asked questions about 
emerging technologies and future trends.  As ERP System users' and in many cases IT management at 
various companies users responses are important to understand their mindset towards emerging 
technology and where they feel ERP is moving in the future.  Insights on how they make decision for 
their organization help evaluate the emerging Cloud platform. 
 
Figure 31: Considered Cloud Computing ERP System 
 The survey results for Figure 31 relate to Question #38 of the Industry Survey where ERP users 
were asked, "Have you considered using a Cloud Computing ERP System?"  If the ERP user wasn't 
someone in their company that had the capability of making that decision they had the option to answer 
N/A and their answer was not recorded.  In total 23 people responded to this question with 61% 
answering Yes, while the remainder responded No.  
 The following question, Question #39, asked the ERP user why (or why not) the user had (or had 
not) considered using a Cloud Computing ERP System.  One ERP user who answered Yes said "We 
replaced PeopleSoft HRMS and PeopleSoft CRM with Workday HR and Footprints helpdesk solution. 
Both these solutions are SAAS based solutions.  Less maintenance, always be on the latest version."  
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Another ERP user who answered Yes made a similar statement saying "There are some real advantages to 
Cloud Computing companies such as Workday as there is no hardware/software to update/maintain, no 
upgrades as all updates are managed by the vendor and easier deployment of mobility."  Many ERP users 
that said Yes tended to have similar responses saying that the reduced cost, the ability to scale, always 
being on the latest release and not needing any special hardware were all real benefits. One ERP user who 
said Yes weighted out the Pro and Cons as they saw them.  The respondent said that the pros were cost, 
availability from anywhere, and simplified support while the cons were security concerns, availability 
concerns and data ownership concerns.   Lastly, one ERP user that ran IT at a global oil company 
responded Yes but said they weren't yet able to use a Cloud solution because "To date [their company] 
believes that none can provide a single integrated system of the scale [their company] requires for its core 
ERP environment, which is [their company's] primary focus." 
 For ERP users who said No to the question, why (or why not) the user had (or had not) 
considered using a Cloud Computing ERP System. One ERP user from a large manufacturing company 
who said "Our belief is that our ERP System is core to our execution and differentiation in the 
marketplace and therefore we want to own and management it in house... If we were a small company, or 
just starting up, I think Cloud Computing ERP is a good direction to go."   Another user said that the 
dependability of Internet connections, the dependability of site availability and security issues were all a 
concern for their company.  "Was not a proven technology at the time of the selection process." said 
another ERP user who answered No.  One other ERP user brought up the issue that for companies 
working with highly confidential government data the Department of Defense won't allow them to store 
the information in the Cloud since they deem it a security risk.    Lastly, one ERP respondent admitted 
that "We're still very new to the Cloud Computing technology."  Overall, it appears that users who 
answered No did so either because their ERP System differentiates their company, unique circumstances 
or that they were unaware in the advancements in the emerging technologies that support Cloud 
Computing. 
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Figure 32: Top Three Critical Issues 
  The data in Figure 32 illustrates the top responses from Question #40 that reads "What are the top 
three critical issues that you believe one must consider before acquiring any of the emerging technologies 
for your company's ERP System?"  The number one concern ERP users had, was the cost over the new 
emerging technology system.  Other concerns that were only mentioned by one person each time were, 
the ability to add on to the system, being able to integrate the system, the long term stability of the system 
and to have flexibility in the system.  One ERP user wrote "The business and leadership teams should be 
open to standardizing and streamlining and core business processes... Changes in a SaaS solution... are far 
less expensive than a change in Oracle. The benefit is that functionality is continually evolving by the 
vendor based on customer feedback, and that upgrades on a regular scheduled basis."  A ERP user from a 
large technology company said that "A lot of the emerging technologies have not been implemented at 
large global companies. We like to see several implementations 'like us'" even with this concern this 
company is switching to Workday, an Emerging Cloud System. 
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Figure 33: Top Emerging Technology 
 The data in Figure 33 illustrates the top responses from Question #41 that reads "In your 
experience/opinion, what do you think will be the dominating emerging technology for ERP Systems in 
this decade?"  This open ended question allowed the user to put down any response they felt was 
appropriate.  The summary of those results is shown in the figure with most users feeling that Cloud 
Computing and mobility were the two most important technologies in this upcoming decade.  One ERP 
user wrote about Clouding Computing saying that "In my opinion, Cloud Computing ERP Systems. As 
programs become more customizable and integratable with other software I would expect to see a large 
number of growth in companies moving toward utilizing this type of systems over the other options."  
One other user supporting the movement to mobile wrote "Mobility - jobs where you are onsite 9am-5pm 
will no longer be a requirement for certain jobs - largely driven by the Internet and the ability to work 
from anywhere in the world. The need to be able to work when away from a 'PC' would be a huge draw 
for an ERP System."     
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Chapter 5 - Analysis of Data  
 This chapter on the analysis of data details all the statistical analysis tests that are based on the 
industry survey.  A summary of these finding is shown in the following chapter. 
5.1 Descriptive Statistics 
Descriptive Statistics: Rating  
 
Variable  Characteristic         Mean     StDev     Median  
Rating    Accessibility         4.132     0.844     4.000    
          Business Cost         3.947     0.804     4.000    
          Implementation Time   3.658     0.878     4.000    
          Mobility              3.289     1.137     3.000     
          Scalability           4.079     1.100     4.000  
          Upgradability         3.737     0.978     4.000    
          Usability             4.289     0.898     5.000  
Table 2: Descriptive Statistics for Importance of Characteristics 
  Table 2 displays the descriptive statistics for the level of importance ERP users rated each 
characteristics in the survey.  In the Industry Survey the industry professional was asked "What 
characteristics are most important in your company's ERP System?"  The survey respondent then rated 
the seven characteristics in the table from Unimportant-1 to Critical-5.  The characteristic that had the 
highest mean rating was usability while the characteristic that had the lowest rating was mobility.  This 
data shows which characteristics ERP users see as the most value in ERP Systems they use. 
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5.2 T-Test Analysis 
Two-Sample T-Test and CI: Cloud, Legacy  
 
Two-sample T for Cloud vs Legacy 
 
         N   Mean  StDev  SE Mean 
Cloud   15  4.267  0.799     0.21 
Legacy  58   3.21   1.09     0.14 
 
 
Difference = mu (Cloud) - mu (Legacy) 
Estimate for difference:  1.060 
95% lower bound for difference:  0.633 
T-Test of difference = 0 (vs >): T-Value = 4.22  P-Value = 0.000  DF = 29 
Table 3: T-Test System Accessibility versus System Type 
 Table 3 represents the results for this T-Test analysis when comparing user ratings for the 
characteristic accessibility to the type of system.  Question #19 asked the ERP user to rate how well their 
system performs for the characteristic accessibility.  The response to this question is then compared to 
whether the ERP System the user was rating is an Emerging Cloud System or a Traditional Legacy 
System.   A p-value of 0.000 indicates that there is a very low risk of making Type I error (incorrectly 
rejecting the correct null hypothesis).  With this low p-value we can conclude that the mean levels of 
satisfaction for a Cloud System and a Legacy System are statistically different.   With a mean of 4.267 for 
Cloud Systems and a mean of 3.21 for the Legacy Systems, users of the Cloud Systems were more 
satisfied with the accessibility of their company's ERP System. 
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Two-Sample T-Test and CI: Cloud, Legacy  
 
Two-sample T for Cloud vs Legacy 
 
         N   Mean  StDev  SE Mean 
Cloud   13  4.000  0.816     0.23 
Legacy  51   2.65   1.13     0.16 
 
 
Difference = mu (Cloud) - mu (Legacy) 
Estimate for difference:  1.353 
95% lower bound for difference:  0.881 
T-Test of difference = 0 (vs >): T-Value = 4.90  P-Value = 0.000  DF = 25 
Table 4: T-Test System Cost versus System Type 
 Table 4 represents the results for this T-Test analysis when comparing user ratings for the 
characteristic business cost to the type of system.  Question #20 asked the ERP user to rate how well their 
system performs for the characteristic business cost.  The response to this question is then compared to 
whether the ERP System the user was rating is an Emerging Cloud System or a Traditional Legacy 
System.   A p-value of 0.000 indicates that there is a very low risk of making Type I error (incorrectly 
rejecting the correct null hypothesis).  With this low p-value we can conclude that the mean levels of 
satisfaction for a Cloud System and a Legacy System are statistically different.   With a mean of 4.000 for 
Cloud Systems and a mean of 2.65 for Legacy Systems, users of the Cloud Systems were more satisfied 
with the business cost of their company's ERP System. 
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Two-Sample T-Test and CI: Cloud, Legacy  
 
Two-sample T for Cloud vs Legacy 
 
         N   Mean  StDev  SE Mean 
Cloud   13  4.154  0.689     0.19 
Legacy  54  2.389  0.979     0.13 
 
 
Difference = mu (Cloud) - mu (Legacy) 
Estimate for difference:  1.765 
95% lower bound for difference:  1.367 
T-Test of difference = 0 (vs >): T-Value = 7.58  P-Value = 0.000  DF = 25 
Table 5: T-Test System Implementation Time versus System Type 
 Table 5 represents the results for this T-Test analysis when comparing user ratings for the 
characteristic implementation time to the type of system.  Question #21 asked the ERP user to rate how 
well their system performs for the characteristic implementation time.  The response to this question is 
then compared to whether the ERP System the user was rating is an Emerging Cloud System or a 
Traditional Legacy System.   A p-value of 0.000 indicates that there is a very low risk of making Type I 
error (incorrectly rejecting the correct null hypothesis).  With this low p-value we can conclude that the 
mean levels of satisfaction for a Cloud System and a Legacy System are statistically different.   With a 
mean of 4.154 for Cloud Systems and a mean of 2.389 for Legacy Systems, users of the Cloud Systems 
were more satisfied with the implementation time of their company's ERP System. 
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Two-Sample T-Test and CI: Cloud, Legacy  
 
Two-sample T for Cloud vs Legacy 
 
         N   Mean  StDev  SE Mean 
Cloud   15  3.733  0.961     0.25 
Legacy  59   1.97   1.10     0.14 
 
 
Difference = mu (Cloud) - mu (Legacy) 
Estimate for difference:  1.767 
95% lower bound for difference:  1.277 
T-Test of difference = 0 (vs >): T-Value = 6.17  P-Value = 0.000  DF = 24 
Table 6: T-Test System Mobility versus System Type 
 Table 6 represents the results for this T-Test analysis when comparing user ratings for the 
characteristic mobility to the type of system.  Question #22 asked the ERP user to rate how well their 
system performs for the characteristic mobility.  The response to this question is then compared to 
whether the ERP System the user was rating is an Emerging Cloud System or a Traditional Legacy 
System.   A p-value of 0.000 indicates that there is a very low risk of making Type I error (incorrectly 
rejecting the correct null hypothesis).  With this low p-value we can conclude that the mean levels of 
satisfaction for a Cloud System and a Legacy System are statistically different.   With a mean of 3.733 for 
Cloud Systems and a mean of 1.97 for Legacy Systems, users of the Cloud Systems were more satisfied 
with the mobility of their company's ERP System. 
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Two-Sample T-Test and CI: Cloud, Legacy  
 
Two-sample T for Cloud vs Legacy 
 
         N   Mean  StDev  SE Mean 
Cloud   14  3.929  0.917     0.25 
Legacy  57   3.07   1.46     0.19 
 
 
Difference = mu (Cloud) - mu (Legacy) 
Estimate for difference:  0.858 
95% lower bound for difference:  0.329 
T-Test of difference = 0 (vs >): T-Value = 2.75  P-Value = 0.005  DF = 31 
Table 7: T-Test System Scalability versus System Type 
 Table 7 represents the results for this T-Test analysis when comparing user ratings for the 
characteristic scalability to the type of system.  Question #23 asked the ERP user to rate how well their 
system performs for the characteristic scalability.  The response to this question is then compared to 
whether the ERP System the user was rating is an Emerging Cloud System or a Traditional Legacy 
System.   A p-value of 0.002 indicates that there is a low risk of making Type I error (incorrectly rejecting 
the correct null hypothesis).  With this low p-value we can conclude that the mean levels of satisfaction 
for a Cloud System and a Legacy System are statistically different.   With a mean of 3.929 for Cloud 
Systems and a mean of 3.01 for Legacy Systems, users of the Cloud Systems were more satisfied with the 
scalability of their company's ERP System. 
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Two-Sample T-Test and CI: Cloud, Legacy  
 
Two-sample T for Cloud vs Legacy 
 
         N   Mean  StDev  SE Mean 
Cloud   12  4.417  0.900     0.26 
Legacy  55   2.53   1.23     0.17 
 
 
Difference = mu (Cloud) - mu (Legacy) 
Estimate for difference:  1.889 
95% lower bound for difference:  1.359 
T-Test of difference = 0 (vs >): T-Value = 6.13  P-Value = 0.000  DF = 21 
Table 8: T-Test System Upgradability versus System Type 
 Table 8 represents the results for this T-Test analysis when comparing user ratings for the 
characteristic upgradability to the type of system.  Question #24 asked the ERP user to rate how well their 
system performs for the characteristic upgradability.  The response to this question is then compared to 
whether the ERP System the user was rating is an Emerging Cloud System or a Traditional Legacy 
System.   A p-value of 0.000 indicates that there is a very low risk of making Type I error (incorrectly 
rejecting the correct null hypothesis).  With this low p-value we can conclude that the mean levels of 
satisfaction for a Cloud System and a Legacy System are statistically different.   With a mean of 4.417 for 
Cloud Systems and a mean of 2.53 for Legacy Systems, users of the Cloud Systems were more satisfied 
with the upgradability of their company's ERP System. 
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Two-Sample T-Test and CI: Cloud, Legacy  
 
Two-sample T for Cloud vs Legacy 
 
         N   Mean  StDev  SE Mean 
Cloud   13  4.385  0.650     0.18 
Legacy  59   2.58   1.05     0.14 
 
 
Difference = mu (Cloud) - mu (Legacy) 
Estimate for difference:  1.808 
95% lower bound for difference:  1.422 
T-Test of difference = 0 (vs >): T-Value = 7.98  P-Value = 0.000  DF = 27 
Table 9: T-Test System Usability versus System Type 
 Table 9 represents the results for this T-Test analysis when comparing user ratings for the 
characteristic usability to the type of system.  Question #25 asked the ERP user to rate how well their 
system performs for the characteristic usability.  The response to this question is then compared to 
whether the ERP System the user was rating is an Emerging Cloud System or a Traditional Legacy 
System.   A p-value of 0.000 indicates that there is a very low risk of making Type I error (incorrectly 
rejecting the correct null hypothesis).  With this low p-value we can conclude that the mean levels of 
satisfaction for a Cloud System and a Legacy System are statistically different.   With a mean of 4.385 for 
Cloud Systems and a mean of 2.58 for Legacy Systems, users of the Cloud Systems were more satisfied 
with the usability of their company's ERP System. 
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Two-Sample T-Test and CI: Cloud, Legacy  
 
Two-sample T for Cloud vs Legacy 
 
         N  Mean  StDev  SE Mean 
Cloud   12  5.33   2.96     0.86 
Legacy  34  33.0   33.7      5.8 
 
 
Difference = mu (Cloud) - mu (Legacy) 
Estimate for difference:  -27.64 
95% upper bound for difference:  -17.75 
T-Test of difference = 0 (vs <): T-Value = -4.73  P-Value = 0.000  DF = 34 
Table 10: T-Test System Average Implementation Time versus System Time 
 Table 10 represents the results for this T-Test analysis when comparing the time it took to 
implement the system to the type of system.  Question #16 asked the ERP user how long it took to 
implement their company's ERP System.  The response to this question is then compared to whether the 
ERP System the user was rating is an Emerging Cloud System or a Traditional Legacy System.   A p-
value of 0.000 indicates that there is a very low risk of making Type I error (incorrectly rejecting the 
correct null hypothesis).  With this low p-value we can conclude that the mean levels of implementation 
time for a Cloud System and a Legacy System are statistically different.   With a mean of 5.33 months for 
Cloud Systems and a mean of 33.0 months for Legacy Systems, Cloud System took significantly less time 
to implement than Legacy Systems. 
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5.3 ANOVA Analysis 
 The following section analyzes the different ANOVA tests performed in the analysis of this 
thesis.  The analysis carried out in this section is based on Table 1 in Section 3.3.  Since a large number of 
ANOVA's were performed, this section is split into subsections as they relate to Table 1.  A summary of 
the most critical analysis analyzes can be seen in Chapter 6. 
One-way ANOVA: Rating versus Characteristics  
 
Source            DF       SS     MS     F      P 
Characteristics    6   26.353  4.392  4.81  0.000 
Error            259  236.553  0.913 
Total            265  262.906 
 
S = 0.9557   R-Sq = 10.02%   R-Sq(adj) = 7.94% 
 
Level                 N    Mean   StDev 
Accessibility        38  4.1316  0.8438 
Business Cost        38  3.9474  0.8036 
Implementation Time  38  3.6579  0.8785 
Mobility             38  3.2895  1.1368 
Scalability          38  4.0789  1.0999 
Upgradability        38  3.7368  0.9777 
Usability            38  4.2895  0.8977 
 
                     Individual 95% CIs For Mean Based on Pooled StDev 
Level                  +---------+---------+---------+--------- 
Accessibility                           (-----*-----) 
Business Cost                       (-----*-----) 
Implementation Time           (-----*-----) 
Mobility               (-----*-----) 
Scalability                           (------*-----) 
Upgradability                   (-----*-----) 
Usability                                  (-----*-----) 
                       +---------+---------+---------+--------- 
                     3.00      3.50      4.00      4.50 
 
Pooled StDev = 0.9557 
 
 
Grouping Information Using Tukey Method 
 
Characteristics       N    Mean  Grouping 
Usability            38  4.2895  A 
Accessibility        38  4.1316  A 
Scalability          38  4.0789  A 
Business Cost        38  3.9474  A 
Upgradability        38  3.7368  A B 
Implementation Time  38  3.6579  A B 
Mobility             38  3.2895    B 
 
Means that do not share a letter are significantly different. 
Table 11: ANOVA Important Characteristics 
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 Table 11 represents the results of an ANOVA comparing user ratings for the importance of each 
of the seven characteristics: Accessibility, Business Cost, Implementation Time, Mobility, Scalability, 
Upgradability, and Usability.  A p-value of 0.000 indicates that there is a low risk of making Type I error 
(incorrectly rejecting the correct null hypothesis).  With this p-value we can conclude that the mean level 
of importance of the various characteristics are statistically different.  A Tukey Test has shown that the 
rating of the characteristic mobility is statistically different than all other characteristics.  With a mean of 
3.2895, mobility was rated as the least important characteristic.  All other characteristics share a letter in 
the Tukey Test which means these six characteristics are not statically different from one another even 
though variations occur in their ratings. 
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One-way ANOVA: Accessibility versus Size  
 
Source  DF      SS     MS     F      P 
Size     2   3.509  1.754  2.69  0.082 
Error   35  22.833  0.652 
Total   37  26.342 
 
S = 0.8077   R-Sq = 13.32%   R-Sq(adj) = 8.37% 
 
 
                            Individual 95% CIs For Mean Based on 
                            Pooled StDev 
Level    N    Mean   StDev  ---+---------+---------+---------+------ 
Large   24  4.1667  0.8681                   (----*-----) 
Medium   8  4.5000  0.5345                    (---------*---------) 
Small    6  3.5000  0.8367  (----------*----------) 
                            ---+---------+---------+---------+------ 
                             3.00      3.60      4.20      4.80 
 
Pooled StDev = 0.8077 
Table 12: ANOVA Importance of Accessibility versus Company Size 
 Table 12 represents the results of an ANOVA comparing user ratings for the importance of the 
characteristic accessibility.  Question #5 asked the ERP user to rate how important the characteristic 
accessibility was to their business.  The response to this question was then compared to the size of the 
ERP user's company.   A p-value of 0.082 indicates that there is a risk of making Type I error (incorrectly 
rejecting the correct null hypothesis).  With this p-value we cannot conclude that the mean level of 
importance for the characteristic accessibility is different based on the company's size.   The ANOVA 
results indicate that the mean level of importance for the characteristic accessibility was not statistically 
different among small, medium and large sized companies. 
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One-way ANOVA: Cost versus Size  
 
Source  DF      SS     MS     F      P 
Size     2   0.061  0.031  0.05  0.956 
Error   35  23.833  0.681 
Total   37  23.895 
 
S = 0.8252   R-Sq = 0.26%   R-Sq(adj) = 0.00% 
 
 
                            Individual 95% CIs For Mean Based on 
                            Pooled StDev 
Level    N    Mean   StDev  --------+---------+---------+---------+- 
Large   24  3.9583  0.8065          (--------*--------) 
Medium   8  3.8750  0.9910  (--------------*--------------) 
Small    6  4.0000  0.6325   (----------------*----------------) 
                            --------+---------+---------+---------+- 
                                  3.60      4.00      4.40      4.80 
  
Pooled StDev = 0.8252 
Table 13: ANOVA Importance of Business Cost versus Company Size 
 Table 13 represents the results for this ANOVA analysis when comparing user ratings for the 
importance of the characteristic business cost.  Question #6 asked the ERP user to rate how important the 
characteristic business cost was to their business.  The response to this question was then compared to the 
size of the ERP user's company.  A p-value of 0.956 indicates that we cannot conclude that the mean level 
of importance for the characteristic business cost is different based on the company's size.   The ANOVA 
results indicate that the mean level of importance for the characteristic business cost was not statistically 
different among small, medium and large sized companies. 
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One-way ANOVA: Implementation versus Size  
 
Source  DF      SS     MS     F      P 
Size     2   2.094  1.047  1.39  0.264 
Error   35  26.458  0.756 
Total   37  28.553 
 
S = 0.8695   R-Sq = 7.33%   R-Sq(adj) = 2.04% 
 
 
                            Individual 95% CIs For Mean Based on 
                            Pooled StDev 
Level    N    Mean   StDev  ------+---------+---------+---------+--- 
Large   24  3.7083  0.9079              (-----*-----) 
Medium   8  3.2500  0.7071  (---------*----------) 
Small    6  4.0000  0.8944             (-----------*-----------) 
                            ------+---------+---------+---------+--- 
                                3.00      3.60      4.20      4.80 
 
Pooled StDev = 0.8695 
Table 14: ANOVA Importance of Implementation Time versus Company Size 
 Table 14 represents the results for this ANOVA analysis when comparing user ratings for the 
importance of the characteristic implementation time.  Question #7 asked the ERP user to rate how 
important the characteristic implementation time was to their business.  The response to this question was 
then compared to the size of the ERP user's company.  A p-value of 0.264 indicates that we cannot 
conclude that the mean level of importance for the characteristic implementation time is different based 
on the company's size.   The ANOVA results indicate that the mean level of importance for the 
characteristic implementation time was not statistically different among small, medium and large sized 
companies. 
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One-way ANOVA: Mobility versus Size  
 
Source  DF     SS    MS     F      P 
Size     2   2.86  1.43  1.11  0.340 
Error   35  44.96  1.28 
Total   37  47.82 
 
S = 1.133   R-Sq = 5.98%   R-Sq(adj) = 0.60% 
 
 
                          Individual 95% CIs For Mean Based on 
                          Pooled StDev 
Level    N   Mean  StDev  -----+---------+---------+---------+---- 
Large   24  3.375  1.209                   (-----*------) 
Medium   8  3.500  1.069               (-----------*-----------) 
Small    6  2.667  0.816  (------------*-------------) 
                          -----+---------+---------+---------+---- 
                             2.10      2.80      3.50      4.20 
 
Pooled StDev = 1.133 
Table 15: ANOVA Importance of Mobility versus Company Size 
 Table 15 represents the results for this ANOVA analysis when comparing user ratings for the 
importance of the characteristic mobility.  Question #8 asked the ERP user to rate how important the 
characteristic mobility was to their business.  The response to this question was then compared to the size 
of the ERP user's company.  A p-value of 0.340 indicates that we cannot conclude that the mean level of 
importance for the characteristic mobility is different based on the company's size.   The ANOVA results 
indicate that the mean level of importance for the characteristic mobility was not statistically different 
among small, medium and large sized companies. 
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One-way ANOVA: Scalability versus Size  
 
Source  DF      SS     MS     F      P 
Size     2   9.906  4.953  4.97  0.013 
Error   35  34.857  0.996 
Total   37  44.763 
 
S = 0.9980   R-Sq = 22.13%   R-Sq(adj) = 17.68% 
 
 
                            Individual 95% CIs For Mean Based on 
                            Pooled StDev 
Level    N    Mean   StDev  ---------+---------+---------+---------+ 
Large   25  4.4000  0.9129                            (-----*-----) 
Medium   7  3.8571  0.8997               (----------*----------) 
Small    6  3.0000  1.4142  (-----------*-----------) 
                            ---------+---------+---------+---------+ 
                                   2.80      3.50      4.20      4.90 
 
Pooled StDev = 0.9980 
 
 
Grouping Information Using Tukey Method 
 
Size     N    Mean  Grouping 
Large   25  4.4000  A 
Medium   7  3.8571  A B 
Small    6  3.0000    B 
 
Means that do not share a letter are significantly different. 
Table 16: ANOVA Importance of Scalability versus Company Size 
 Table 16 represents the results for this ANOVA analysis when comparing user ratings for the 
importance of the characteristic scalability.  Question #9 asked the ERP user to rate how important the 
characteristic scalability was to their business.  The response to this question was then compared to the 
size of the ERP user's company.   A p-value of 0.013 indicates that there is a low risk of making Type I 
error (incorrectly rejecting the correct null hypothesis).  With this p-value we can conclude that the mean 
level of importance for the characteristic scalability is different based on the company's size.  A Tukey 
Test has shown that the mean rating for a large and small company are statistically different, while a 
medium sized company is not statistically different from a large or small company.  With a mean of 4.400 
for the large companies, a mean of 3.8571 for the medium companies and a mean of 3.000 for the small 
companies, users rated the level of importance higher if their company was larger. 
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One-way ANOVA: Upgradability versus Size  
 
Source  DF      SS     MS     F      P 
Size     2   0.910  0.455  0.46  0.634 
Error   35  34.458  0.985 
Total   37  35.368 
 
S = 0.9922   R-Sq = 2.57%   R-Sq(adj) = 0.00% 
 
 
                            Individual 95% CIs For Mean Based on Pooled StDev 
Level    N    Mean   StDev    +---------+---------+---------+--------- 
Large   24  3.6250  1.0959        (-------*--------) 
Medium   8  4.0000  0.7559          (-------------*-------------) 
Small    6  3.8333  0.7528    (----------------*---------------) 
                              +---------+---------+---------+--------- 
                            3.00      3.50      4.00      4.50 
 
Pooled StDev = 0.9922 
Table 17: ANOVA Importance of Upgradability versus Company Size 
 Table 17 represents the results for this ANOVA analysis when comparing user ratings for the 
importance of the characteristic upgradability.  Question #10 asked the ERP user to rate how important 
the characteristic upgradability was to their business.  The response to this question was then compared to 
the size of the ERP user's company.   A p-value of 0.634 indicates that we cannot conclude that the mean 
level of importance for the characteristic upgradability is different based on the company's size.   The 
ANOVA results indicate that the mean level of importance for the characteristic upgradability was not 
statistically different among small, medium and large sized companies. 
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One-way ANOVA: Usability versus Size  
 
Source  DF      SS     MS     F      P 
Size     2   2.774  1.387  1.80  0.181 
Error   35  27.042  0.773 
Total   37  29.816 
 
S = 0.8790   R-Sq = 9.30%   R-Sq(adj) = 4.12% 
 
 
                            Individual 95% CIs For Mean Based on 
                            Pooled StDev 
Level    N    Mean   StDev  ------+---------+---------+---------+--- 
Large   24  4.0833  0.9743  (-------*------) 
Medium   8  4.6250  0.7440        (------------*-----------) 
Small    6  4.6667  0.5164       (-------------*--------------) 
                            ------+---------+---------+---------+--- 
                                4.00      4.50      5.00      5.50 
 
Pooled StDev = 0.8790 
Table 18: ANOVA Importance of Usability versus Company Size 
 Table 18 represents the results for this ANOVA analysis when comparing user ratings for the 
importance of the characteristic usability.  Question #11 asked the ERP user to rate how important the 
characteristic usability was to their business.  The response to this question was then compared to the size 
of the ERP user's company.  A p-value of 0.181 indicates that we cannot conclude that the mean level of 
importance for the characteristic usability is different based on the company's size.  The ANOVA results 
indicate that the mean level of importance for the characteristic usability was not statistically different 
among small, medium and large sized companies. 
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One-way ANOVA: Accessibility versus Industry  
 
Source    DF      SS     MS     F      P 
Industry   2   0.814  0.407  0.56  0.577 
Error     35  25.528  0.729 
Total     37  26.342 
 
S = 0.8540   R-Sq = 3.09%   R-Sq(adj) = 0.00% 
 
 
                                   Individual 95% CIs For Mean Based on 
                                   Pooled StDev 
Level           N    Mean   StDev  -----+---------+---------+---------+---- 
Manufacturing  20  4.2500  0.9105                 (----------*-----------) 
Other           9  4.1111  0.6009        (---------------*----------------) 
Service         9  3.8889  0.9280  (---------------*----------------) 
                                   -----+---------+---------+---------+---- 
                                      3.50      3.85      4.20      4.55 
 
Pooled StDev = 0.8540 
Table 19: ANOVA Importance of Accessibility versus Industry Type 
 Table 19 represents the results for this ANOVA analysis when comparing user ratings for the 
importance of the characteristic accessibility.  Question #5 asked the ERP user to rate how important the 
characteristic accessibility was to their business.  The response to this question was then compared to the 
type of industry of the user's company.  Responses for type of industry could be either Government, 
Manufacturing, Service, Utility or Other.   A p-value of 0.577 indicates that we cannot conclude that the 
mean level of importance for the characteristic accessibility is different based on the company's type of 
industry.   The mean level of importance for the characteristic accessibility was not statistically different 
for companies in manufacturing, other and service. 
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One-way ANOVA: Cost versus Industry  
 
Source    DF      SS     MS     F      P 
Industry   2   1.139  0.570  0.88  0.425 
Error     35  22.756  0.650 
Total     37  23.895 
 
S = 0.8063   R-Sq = 4.77%   R-Sq(adj) = 0.00% 
 
 
                                   Individual 95% CIs For Mean Based on 
                                   Pooled StDev 
Level           N    Mean   StDev  --+---------+---------+---------+------- 
Manufacturing  20  3.8000  0.8944  (----------*---------) 
Other           9  4.2222  0.6667         (---------------*--------------) 
Service         9  4.0000  0.7071   (--------------*---------------) 
                                   --+---------+---------+---------+------- 
                                   3.50      3.85      4.20      4.55 
 
Pooled StDev = 0.8063 
Table 20: ANOVA Importance of Business Cost versus Industry Type 
 Table 20 represents the results for this ANOVA analysis when comparing user ratings for the 
importance of the characteristic business cost.  Question #6 asked the ERP user to rate how important the 
characteristic business cost was to their business.  The response to this question was then compared to the 
type of industry of the user's company.  A p-value of 0.425 indicates that we cannot conclude that the 
mean level of importance for the characteristic business cost is different based on the company's type of 
industry.   The mean level of importance for the characteristic business cost was not statistically different 
for companies in manufacturing, other and service. 
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One-way ANOVA: Implementation versus Industry  
 
Source    DF      SS     MS     F      P 
Industry   2   5.353  2.676  4.04  0.026 
Error     35  23.200  0.663 
Total     37  28.553 
 
S = 0.8142   R-Sq = 18.75%   R-Sq(adj) = 14.10% 
 
 
                                   Individual 95% CIs For Mean Based on 
                                   Pooled StDev 
Level           N    Mean   StDev  ---------+---------+---------+---------+ 
Manufacturing  20  3.8000  0.8944                  (-----*-----) 
Other           9  3.0000  0.7071  (--------*--------) 
Service         9  4.0000  0.7071                  (---------*--------) 
                                   ---------+---------+---------+---------+ 
                                          3.00      3.60      4.20      4.80 
 
Pooled StDev = 0.8142 
 
 
Grouping Information Using Tukey Method 
 
Industry        N    Mean  Grouping 
Service         9  4.0000  A 
Manufacturing  20  3.8000  A 
Other           9  3.0000    B 
Table 21: ANOVA Importance of Implementation Time versus Industry Type 
 Table 21 represents the results for this ANOVA analysis when comparing user ratings for the 
importance of the characteristic implementation time.  Question #7 asked the ERP user to rate how 
important the characteristic implementation time was to their business.  The response to this question was 
then compared to the type of industry of the user's company.  A p-value of 0.026 indicates that there is a 
low risk of making Type I error (incorrectly rejecting the correct null hypothesis).  With this p-value we 
can conclude that the mean level of importance for the characteristic implementation time is different 
based on the company's size.   The Tukey Test shows that Service and Manufacturing companies are 
statistically different from Other companies.  However, Service and Manufacturing companies are not 
statistically different from each other.   With a mean of 4.000 for service companies, a mean of 3.800 for 
manufacturing companies and a mean of 3.000 for companies that described themselves as other, users of 
companies that described their company as other feel that implementation time is not as important as 
manufacturing and service companies.  
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One-way ANOVA: Mobility versus Industry  
 
Source    DF     SS    MS     F      P 
Industry   2   0.07  0.03  0.02  0.976 
Error     35  47.75  1.36 
Total     37  47.82 
 
S = 1.168   R-Sq = 0.14%   R-Sq(adj) = 0.00% 
 
 
                                 Individual 95% CIs For Mean Based on 
                                 Pooled StDev 
Level           N   Mean  StDev  ------+---------+---------+---------+--- 
Manufacturing  20  3.250  1.209      (------------*-------------) 
Other           9  3.333  1.000  (------------------*-------------------) 
Service         9  3.333  1.225  (------------------*-------------------) 
                                 ------+---------+---------+---------+--- 
                                     2.80      3.20      3.60      4.00 
 
Pooled StDev = 1.168 
Table 22: ANOVA Importance of Mobility versus Industry Type 
 Table 22 represents the results for this ANOVA analysis when comparing user ratings for the 
importance of the characteristic mobility.  Question #8 asked the ERP user to rate how important the 
characteristic mobility was to their business.  The response to this question was then compared to the type 
of industry of the user's company.  A p-value of 0.976 indicates that we cannot conclude that the mean 
level of importance for the characteristic mobility is different based on the company's type of industry.   
The mean level of importance for the characteristic mobility was not statistically different for companies 
in manufacturing, other and service. 
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One-way ANOVA: Scalability versus Industry  
 
Source    DF     SS    MS     F      P 
Industry   2   3.45  1.73  1.46  0.246 
Error     35  41.31  1.18 
Total     37  44.76 
 
S = 1.086   R-Sq = 7.71%   R-Sq(adj) = 2.44% 
 
 
                                 Individual 95% CIs For Mean Based on 
                                 Pooled StDev 
Level           N   Mean  StDev  ---+---------+---------+---------+------ 
Manufacturing  20  4.300  0.923                  (--------*-------) 
Other           9  4.111  1.269           (------------*-----------) 
Service         9  3.556  1.236  (-----------*------------) 
                                 ---+---------+---------+---------+------ 
                                  3.00      3.60      4.20      4.80 
 
Pooled StDev = 1.086 
Table 23: ANOVA Importance of Scalability versus Industry type 
 Table 23 represents the results for this ANOVA analysis when comparing user ratings for the 
importance of the characteristic scalability.  Question #9 asked the ERP user to rate how important the 
characteristic scalability was to their business.  The response to this question was then compared to the 
type of industry of the user's company.  A p-value of 0.246 indicates that we cannot conclude that the 
mean level of importance for the characteristic scalability is different based on the company's type of 
industry.  The mean level of importance for the characteristic scalability was not statistically different for 
companies in manufacturing, other and service. 
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One-way ANOVA: Upgradability versus Industry  
 
Source    DF     SS    MS     F      P 
Industry   2   0.28  0.14  0.14  0.870 
Error     35  35.09  1.00 
Total     37  35.37 
 
S = 1.001   R-Sq = 0.79%   R-Sq(adj) = 0.00% 
 
 
                                 Individual 95% CIs For Mean Based on 
                                 Pooled StDev 
Level           N   Mean  StDev  -----+---------+---------+---------+---- 
Manufacturing  20  3.700  0.979        (-----------*----------) 
Other           9  3.889  1.054       (----------------*----------------) 
Service         9  3.667  1.000  (----------------*----------------) 
                                 -----+---------+---------+---------+---- 
                                    3.20      3.60      4.00      4.40 
 
Pooled StDev = 1.001 
Table 24: ANOVA Importance of Upgradability versus Industry Type 
 Table 24 represents the results for this ANOVA analysis when comparing user ratings for the 
importance of the characteristic upgradability.  Question #10 asked the ERP user to rate how important 
the characteristic upgradability was to their business.  The response to this question was then compared to 
the type of industry of the user's company.  A p-value of 0.870 indicates that we cannot conclude that the 
mean level of importance for the characteristic upgradability is different based on the company's type of 
industry.  The mean level of importance for the characteristic upgradability was not statistically different 
for companies in manufacturing, other and service. 
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One-way ANOVA: Usability versus Industry  
 
Source    DF      SS     MS     F      P 
Industry   2   0.821  0.411  0.50  0.613 
Error     35  28.994  0.828 
Total     37  29.816 
 
S = 0.9102   R-Sq = 2.75%   R-Sq(adj) = 0.00% 
 
 
                                   Individual 95% CIs For Mean Based on 
                                   Pooled StDev 
Level           N    Mean   StDev  ---+---------+---------+---------+------ 
Manufacturing  20  4.1500  0.9881  (-----------*----------) 
Other           9  4.4444  0.8819    (-----------------*-----------------) 
Service         9  4.4444  0.7265    (-----------------*-----------------) 
                                   ---+---------+---------+---------+------ 
                                    3.85      4.20      4.55      4.90 
 
Pooled StDev = 0.9102 
Table 25: ANOVA Importance of Usability versus Industry Type 
 Table 25 represents the results for this ANOVA analysis when comparing user ratings for the 
importance of the characteristic usability.  Question #11 asked the ERP user to rate how important the 
characteristic usability was to their business.  The response to this question was then compared to the type 
of industry of the user's company.  A p-value of 0.613 indicates that we cannot conclude that the mean 
level of importance for the characteristic usability is different based on the company's type of industry.   
The mean level of importance for the characteristic usability was not statistically different for companies 
in manufacturing, other and service. 
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5.4 Chi-Square Analysis 
 The following section includes the different Chi-Square tests performed in this thesis.  The 
analysis that is carried out in this section is based on Table 1 in Section 3.3.  A summary of the most 
critical analysis can be seen in Chapter 6. 
Chi-Square Test: Small, Medium, Large  
 
Expected counts are printed below observed counts 
Chi-Square contributions are printed below expected counts 
 
       Small  Medium  Large  Total 
    1      4      10     48     62 
        6.44   11.27  44.29 
       0.925   0.144  0.312 
 
    2      4       4      7     15 
        1.56    2.73  10.71 
       3.825   0.594  1.288 
 
Total      8      14     55     77 
 
Chi-Sq = 7.087, DF = 2, P-Value = 0.029 
2 cells with expected counts less than 5. 
Table 26: Chi-Square Test Company Size 
 Table 26 represents the results for this Chi-Square analysis for testing independence between the 
company size and type of ERP System. Question #3 asked the ERP user what is their company's size.  
The response to this question is then compared to whether the ERP System the user was rating is an 
Emerging Cloud System or a Traditional Legacy System.   The Legacy Systems are represented as #1 and 
the Cloud Systems are represented as #2 in the table.  A p-value of 0.029 indicates there is strong 
evidence to associate the type of business and the type of ERP System.   This value is evidence to reject 
the null hypothesis that the type of business and type of ERP System are statistically independent.  
Therefore, a large company was more likely to use a Legacy System compared to a small or medium 
company. 
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Chi-Square Test: Manufacturing, Service, Other  
 
Expected counts are printed below observed counts 
Chi-Square contributions are printed below expected counts 
 
       Manufacturing  Service  Other  Total 
    1             41        6     15     62 
               35.08    11.42  15.50 
               0.999    2.573  0.016 
 
    2              2        8      4     14 
                7.92     2.58   3.50 
               4.426   11.395  0.071 
 
Total             43       14     19     76 
 
Chi-Sq = 19.481, DF = 2, P-Value = 0.000 
2 cells with expected counts less than 5. 
Table 27: Chi-Square Test Type of Business 
 Table 27 represents the results for this Chi-Square analysis for testing independence between the 
type of business and type of ERP System. Question #2 asked the ERP user what is their company's type 
of business.  The response to this question is then compared to whether the ERP System the user was 
rating is an Emerging Cloud System or a Traditional Legacy System.   The Legacy Systems are 
represented as #1 and the Cloud Systems are represented as #2 in the table.  A p-value of 0.000 indicates 
there is strong evidence to associate the type of business and the type of ERP System.   This value is 
evidence to reject the null hypothesis that the type of business and type of ERP System are statistically 
independent.  Therefore, a manufacturing company was more likely to use a Legacy System and a service 
company was more likely to use an Emerging Cloud System. 
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5.5 Proportion Analysis 
 The following section analyzes the different proportion tests performed in the analysis of this 
thesis.  The analysis that is carried out in this section is based on Table 1 in Section 3.3.  A summary of 
the most critical analysis can be seen in Chapter 6. 
Test and CI for Difference of Two Population Proportions 
 
Sample   X   N  Sample p 
1       12  13  0.923077 
2       22  39  0.564103 
 
 
Difference = p (1) - p (2) 
Estimate for difference:  0.358974 
95% lower bound for difference:  0.180548 
Test for difference = 0 (vs > 0):  Z = 3.31  P-Value = 0.000 
Table 28: Test of Proportion for Recent Version versus Type of System 
 Table 28 represents the results for testing the difference of two population proportions.  The 
populations being tested are if the type of ERP System is on the most recent version of software. Question 
#17 asked the ERP user if their company's ERP System was on the most recent version of software.  The 
response to this question was then compared to whether the ERP System the user was rating was an 
Emerging Cloud System or a Traditional Legacy System.  The Cloud Systems are represented as #1 and 
the Legacy Systems are represented as #2 in the figure.  A null hypothesis that       with an alternative 
hypothesis that       was established.  A p-value of 0.000 indicates to reject the null hypothesis and 
accept the alternative hypothesis that    is greater than   .  As it can be seen,    is 0.923077 which is 
significantly larger than    which is 0.564103, indicating that a statistically larger amount of Emerging 
Cloud ERP Systems are on the most recent version of software. 
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Test and CI for Difference of Two Population Proportions  
 
Sample  X  N  Sample p 
1       4  6  0.666667 
2       3  6  0.500000 
 
 
Difference = p (1) - p (2) 
Estimate for difference:  0.166667 
95% lower bound for difference:  -0.294784 
Test for difference = 0 (vs > 0):  Z = 0.59  P-Value = 0.276 
Table 29: Test of Proportion for Top Critical Issue versus Small and Medium Companies 
 Table 29 represents the results for testing the difference of two population proportions.  The 
populations are if the top critical issue differs based on the company's size. Question #40 asked the ERP 
user the top three critical issues they must consider before acquiring any of the emerging technologies for 
their company's ERP System.  The top critical issue was found to be the cost of acquiring these new 
technologies.  The response to this question was then compared to the size of the ERP user's company.  
Small sized companies are represented as #1 and the medium sized companies are represented as #2 in the 
figure.  A null hypothesis that       with an alternative hypothesis that       was established.   A p-
value of 0.276 indicates that one cannot reject the null hypothesis which means that the two proportions 
are not statistically different.  Both proportions are approximately the same size, implying that users at 
small and medium companies feel that cost is equally as critical of an issue. 
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Test and CI for Difference of Two Population Proportions  
 
Sample   X   N  Sample p 
1        4   6  0.666667 
2       10  17  0.588235 
 
 
Difference = p (1) - p (2) 
Estimate for difference:  0.0784314 
95% lower bound for difference:  -0.294065 
Test for difference = 0 (vs > 0):  Z = 0.35  P-Value = 0.365 
Table 30: Test of Proportion for Top Critical Issue versus Small and Large Companies 
 Table 30 represents the results for testing the difference of two population proportions.  The 
populations are if the top critical issue differs based on the company's size. Question #40 asked the ERP 
user the top three critical issues they must consider before acquiring any of the emerging technologies for 
their company's ERP System.  The top critical issue was found to be the cost of acquiring these new 
technologies.  The response to this question was then compared to the size of the ERP user's company.  
Small sized companies are represented as #1 and the large sized companies are represented as #2 in the 
figure.   A null hypothesis that       with an alternative hypothesis that       was established.   A p-
value of 0.365 indicates that one cannot reject the null hypothesis which means that the two proportions 
are not statistically different.  Both proportions are approximately the same size, implying that users at 
small and large companies feel that cost is equally as critical of an issue. 
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Test and CI for Difference of Two Population Proportions  
 
Sample   X   N  Sample p 
1        3   6  0.500000 
2       10  17  0.588235 
 
 
Difference = p (1) - p (2) 
Estimate for difference:  -0.0882353 
95% upper bound for difference:  0.300711 
Test for difference = 0 (vs < 0):  Z = -0.37  P-Value = 0.355 
Table 31: Test of Proportion for Top Critical Issue versus Medium and Large Companies 
 Table 31 represents the results for testing the difference of two population proportions.  The 
populations are if the top critical issue differs based on the company's size. Question #40 asked the ERP 
user the top three critical issues they must consider before acquiring any of the emerging technologies for 
their company's ERP System.  The top critical issue was found to be the cost of acquiring these new 
technologies.  The response to this question was then compared to the size of the ERP user's company.  
Medium sized companies are represented as #1 and the large sized companies are represented as #2 in the 
figure.   A null hypothesis that       with an alternative hypothesis that       was established.   A p-
value of 0.355 indicates that one cannot reject the null hypothesis which means that the two proportions 
are not statistically different.  Both proportions are approximately the same size, implying that users at 
small and large companies feel that cost is equally as critical of an issue. 
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Test and CI for Difference of Two Population Proportions  
 
Sample   X   N  Sample p 
1       10  15  0.666667 
2        3   8  0.375000 
 
 
Difference = p (1) - p (2) 
Estimate for difference:  0.291667 
95% lower bound for difference:  -0.0537984 
Test for difference = 0 (vs > 0):  Z = 1.39  P-Value = 0.082 
Table 32: Test of Proportion for Top Critical Issue versus Manufacturing and Service Companies 
 Table 32 represents the results for testing the difference of two population proportions.  The 
populations are if the top critical issue differs based on a company's type of business.  Question #40 asked 
the ERP user the top three critical issues they must consider before acquiring any of the emerging 
technologies for their company's ERP System.  The top critical issue was found to be the cost of acquiring 
these new technologies.  The response to this question was then compared to the type of business of the 
ERP user's company.  Manufacturing companies are represented as #1 and service companies are 
represented as #2 in the figure.  A null hypothesis that       with an alternative hypothesis that       
was established.   A p-value of 0.082 indicates that one cannot reject the null hypothesis which means that 
the two proportions are not statistically different.  Both proportions are approximately the same size, 
implying that manufacturing companies and service companies feel that cost is equally as critical of an 
issue. 
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Test and CI for Difference of Two Population Proportions  
 
Sample   X   N  Sample p 
1       10  15  0.666667 
2        4   6  0.666667 
 
 
Difference = p (1) - p (2) 
Estimate for difference:  0 
95% lower bound for difference:  -0.374550 
Test for difference = 0 (vs > 0):  Z = 0.00  P-Value = 0.500 
Table 33: Test of Proportion for Top Critical Issue versus Manufacturing and Other Companies 
 Table 33 represents the results for testing the difference of two population proportions.  The 
populations are if the top critical issue differs based on a company's type of business.  Question #40 asked 
the ERP user the top three critical issues they must consider before acquiring any of the emerging 
technologies for their company's ERP System.  The top critical issue was found to be the cost of acquiring 
these new technologies.  The response to this question was then compared to the type of business of the 
ERP user's company.  Manufacturing companies are represented as #1 and other companies are 
represented as #2 in the figure.  A null hypothesis that       with an alternative hypothesis that       
was established.   A p-value of 0.500 indicates that one cannot reject the null hypothesis which means that 
the two proportions are not statistically different.  Both proportions are approximately the same size, 
implying that manufacturing companies and other companies feel that cost is equally as critical of an 
issue. 
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Test and CI for Difference of Two Population Proportions  
 
Sample  X  N  Sample p 
1       3  8  0.375000 
2       4  6  0.666667 
 
 
Difference = p (1) - p (2) 
Estimate for difference:  -0.291667 
95% upper bound for difference:  0.131971 
Test for difference = 0 (vs < 0):  Z = -1.13  P-Value = 0.129 
Table 34: Test of Proportion for Top Critical Issue versus Service and Other Companies 
 Table 34 represents the results for testing the difference of two population proportions.  The 
populations are if the top critical issue differs based on a company's type of business.  Question #40 asked 
the ERP user the top three critical issues they must consider before acquiring any of the emerging 
technologies for their company's ERP System  The top critical issue was found to be the cost of acquiring 
these new technologies.  The response to this question was then compared to the type of business of the 
ERP user's company.  Service companies are represented as #1 and other companies are represented as #2 
in the figure.  A null hypothesis that       with an alternative hypothesis that       was established.   
A p-value of 0.129 indicates that one cannot reject the null hypothesis which means that the two 
proportions are not statistically different.  Both proportions are approximately the same size, implying 
that service companies and other companies feel that cost is equally as critical of an issue. 
 
  
69 
 
Test and CI for Difference of Two Population Proportions 
 
Sample  X  N  Sample p 
1       3  4  0.750000 
2       4  5  0.800000 
 
 
Difference = p (1) - p (2) 
Estimate for difference:  -0.05 
95% upper bound for difference:  0.411952 
Test for difference = 0 (vs < 0):  Z = -0.18  P-Value = 0.429 
Table 35: Test of Proportion for Emerging Technology versus Small and Medium Companies 
 Table 35 represents the results for testing the difference of two population proportions.  The 
populations are if the top emerging technology differs based on the company's size.  Question #41 asked 
the ERP user what they think will be the dominating emerging technology for ERP Systems in this 
decade.  The emerging technologies Cloud Computer, SaaS and Mobility made up the most responses.  
These responses are also the main technologies this thesis is researching.  The response to this question is 
then compared to the company's size.  Small sized companies are represented as #1 and medium sized 
companies are represented as #2 in the figure.  A null hypothesis that       with an alternative 
hypothesis that       was established.  A p-value of 0.429 indicates that one cannot reject the null 
hypothesis which means that the two proportions are not statistically different.  Both proportions are 
approximately the same size, implying that users at small and medium companies feel that Cloud 
Computer, SaaS and Mobility are the emerging technologies of the next decade. 
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Test and CI for Difference of Two Population Proportions 
 
Sample   X   N  Sample p 
1        3   4  0.750000 
2       12  17  0.705882 
 
 
Difference = p (1) - p (2) 
Estimate for difference:  0.0441176 
95% lower bound for difference:  -0.355712 
Test for difference = 0 (vs > 0):  Z = 0.18  P-Value = 0.428 
Table 36: Test of Proportion for Emerging Technology versus Small and Large Companies 
 Table 36 represents the results for testing the difference of two population proportions.  The 
populations are if the top emerging technology differs based on the company's size.  Question #41 asked 
the ERP user what they think will be the dominating emerging technology for ERP Systems in this 
decade.  The emerging technologies Cloud Computer, SaaS and Mobility made up the most responses.  
These responses are also the main technologies this thesis is researching.  The response to this question is 
then compared to the company's size.  Small sized companies are represented as #1 and large sized 
companies are represented as #2 in the figure.  A null hypothesis that       with an alternative 
hypothesis that       was established.  A p-value of 0.428 indicates that one cannot reject the null 
hypothesis which means that the two proportions are not statistically different.  Both proportions are 
approximately the same size, implying that users at small and large companies feel that Cloud Computer, 
SaaS and Mobility are the emerging technologies of the next decade. 
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Test and CI for Difference of Two Population Proportions 
 
Sample   X   N  Sample p 
1        4   5  0.800000 
2       12  17  0.705882 
 
 
Difference = p (1) - p (2) 
Estimate for difference:  0.0941176 
95% lower bound for difference:  -0.251742 
Test for difference = 0 (vs > 0):  Z = 0.45  P-Value = 0.327 
Table 37: Test of Proportion for Emerging Technology versus Medium and Large Companies 
 Table 37 represents the results for testing the difference of two population proportions.  The 
populations are if the top emerging technology differs based on the company's size.  Question #41 asked 
the ERP user what they think will be the dominating emerging technology for ERP Systems in this 
decade.  The emerging technologies Cloud Computer, SaaS and Mobility made up the most responses.  
These responses are also the main technologies this thesis is researching.  Medium sized companies are 
represented as #1 and large sized companies are represented as #2 in the figure.   A null hypothesis that 
      with an alternative hypothesis that       was established.   A p-value of 0.327 indicates that 
one cannot reject the null hypothesis which means that the two proportions are not statistically different.      
Both proportions are approximately the same size, implying that users at medium and large companies 
feel that Cloud Computer, SaaS and Mobility are the emerging technologies of the next decade. 
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Test and CI for Difference of Two Population Proportions 
 
Sample  X   N  Sample p 
1       9  14  0.642857 
2       6   7  0.857143 
 
 
Difference = p (1) - p (2) 
Estimate for difference:  -0.214286 
95% upper bound for difference:  0.0885288 
Test for difference = 0 (vs < 0):  Z = -1.16  P-Value = 0.122 
Table 38: Test of Proportion for Emerging Technology versus Manufacturing and Service Companies 
 Table 38 represents the results for testing the difference of two population proportions.  The 
populations are if the top emerging technology differs based on the company's type of business. Question 
#41 asked the ERP user what did they think will be the dominating emerging technology for ERP 
Systems in this decade.  The emerging technologies Cloud Computer, SaaS and Mobility made up the 
most responses.  These responses are also the main technologies this thesis is researching.  The response 
to this question is then compared to the company's type of business.  Manufacturing companies are 
represented as #1 and service companies are represented as #2 in the figure.  A null hypothesis that 
      with an alternative hypothesis that       was established.  A p-value of 0.122 indicates that one 
cannot reject the null hypothesis which means that the two proportions are not statistically different.  Both 
proportions are approximately the same size, implying that users at manufacturing and service companies 
feel that Cloud Computer, SaaS and Mobility are the emerging technologies of the next decade. 
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Test and CI for Difference of Two Population Proportions 
 
Sample  X   N  Sample p 
1       9  14  0.642857 
2       4   5  0.800000 
 
 
Difference = p (1) - p (2) 
Estimate for difference:  -0.157143 
95% upper bound for difference:  0.204723 
Test for difference = 0 (vs < 0):  Z = -0.71  P-Value = 0.238 
Table 39: Test of Proportion for Emerging Technology versus Manufacturing and Other Companies 
 Table 39 represents the results for testing the difference of two population proportions.  The 
populations are if the top emerging technology differs based on the company's type of business. Question 
#41 asked the ERP user what did they think will be the dominating emerging technology for ERP 
Systems in this decade.  The emerging technologies Cloud Computer, SaaS and Mobility made up the 
most responses.  These responses are also the main technologies this thesis is researching.  The response 
to this question is then compared to the company's type of business.  Manufacturing companies are 
represented as #1 and other companies are represented as #2 in the figure.  A null hypothesis that       
with an alternative hypothesis that       was established.  A p-value of 0.238 indicates that one cannot 
reject the null hypothesis which means that the two proportions are not statistically different.  Both 
proportions are approximately the same size, implying that users at manufacturing and other companies 
feel that Cloud Computer, SaaS and Mobility are the emerging technologies of the next decade. 
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Test and CI for Difference of Two Population Proportions 
 
Sample  X  N  Sample p 
1       6  7  0.857143 
2       4  5  0.800000 
 
 
Difference = p (1) - p (2) 
Estimate for difference:  0.0571429 
95% lower bound for difference:  -0.308787 
Test for difference = 0 (vs > 0):  Z = 0.26  P-Value = 0.399 
Table 40: Test of Proportion for Emerging Technology versus Service and Other Companies 
 Table 40 represents the results for testing the difference of two population proportions.  The 
populations are if the top emerging technology differs based on the company's type of business. Question 
#41 asked the ERP user what did they think will be the dominating emerging technology for ERP 
Systems in this decade.  The emerging technologies Cloud Computer, SaaS and Mobility made up the 
most responses.  These responses are also the main technologies this thesis is researching.  The response 
to this question is then compared to the company's type of business.  Service companies are represented 
as #1 and other companies are represented as #2 in the figure.  A null hypothesis that       with an 
alternative hypothesis that       was established.  A p-value of 0.399 indicates that one cannot reject 
the null hypothesis which means that the two proportions are not statistically different.  Both proportions 
are approximately the same size, implying that users at service and other companies feel that Cloud 
Computer, SaaS and Mobility are the emerging technologies of the next decade. 
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Chapter 6 - Summary of Important Findings 
 The objective of this investigation was to determine if ERP users could benefit from systems that 
use emerging technologies relative to Legacy Systems.  A number of important findings were revealed 
from the survey results and related statistical analysis.  These findings are as follows: 
 Industry professionals were asked to rate how well their company's ERP System performed for 
each of the seven characteristics: Accessibility, Business Cost, Implementation Time, Mobility, 
Scalability, Upgradability, and Usability.  These responses were then compared to whether their 
company's system was an Emerging Cloud System or a Traditional Legacy System.  All seven T-
Tests (Tables 3 - 9) showed that there was a statistically significant difference between the rating 
of Cloud Systems and Legacy Systems.  In all seven statistical tests users has a higher level of 
satisfaction with Cloud Systems compared to Legacy Systems. 
 ERP users were asked how long their company's ERP System took to implement.  These 
responses were then compared to whether their system was an Emerging Cloud System or a 
Traditional Legacy System.  A T-Test (Table 10) has shown that the implementation time for a 
Cloud System and a Legacy System are statistically different.  Cloud Systems were found to have 
a significantly shorter implementation time than Legacy Systems.  On average Legacy Systems 
took 27.67 months longer to implement than Cloud Systems.   
 ERP users were asked if their company's ERP System was on the most recent version of software.    
These responses were then compared, with a test of differences between two proportions (Table 
28), to whether their company's system was an Emerging Cloud System or a Traditional Legacy 
System.  The analysis indicates there is strong evidence that the two proportions are statistically 
different.  The test found that a statistically larger amount of Emerging Cloud ERP Systems are 
on the most recent version of software.  This finding validates material that was discovered in the 
literature review regarding the advantages of a Multi-Tenancy Cloud ERP System. 
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 ERP users were asked what they thought will be the dominating emerging technology for ERP 
Systems for the coming decade.  The emerging technologies of Cloud Computing, SaaS and 
Mobility were found to have the most responses.  Six separate tests for the differences between 
two proportions (Tables 35 - 40) were performed based on the company's size and the company's 
type of business.  These tests found that the proportions for users who felt Cloud Computing, 
SaaS and Mobility were the emerging technologies of the next decade were not statistically 
different depending on a company's size or type of business.  This finding implies that no matter a 
company's size or their type of business Cloud Computing, SaaS and Mobility are the emerging 
technologies of the next decade. 
 ERP users were asked what they thought was the top critical issues that someone must consider 
before acquiring any of the emerging technologies for their company's ERP System.  The cost of 
acquiring these new emerging technologies received the most responses.  Six separate tests for 
the differences between two proportions (Tables 29 - 34) were performed based on the company's 
size and the company's type of business.  These tests found that the proportion of users who felt 
the cost of acquiring emerging technologies was the top critical issue was not statistically 
different depending on a company's size or type of business.  This finding implies that no matter a 
company's size or their type of business the cost of acquiring emerging technologies is the most 
critical issue. 
 Industry professionals were asked to rate the level of importance for each of the seven 
characteristics: Accessibility, Business Cost, Implementation Time, Mobility, Scalability, 
Upgradability, and Usability.  An ANOVA with a follow-up Tukey Test (Table 11) has shown 
that the characteristic mobility was the statistically least important characteristic to ERP users.  
All six other characteristics were found to have variability in their average ratings but were not 
statistically different from one another.  Although, all seven characteristics received a rating of 
"Important" or higher. 
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 An ANOVA analysis (Table 16) has shown a statistical difference between the level of 
importance for the characteristic scalability based on a company's size.  A follow-up Tukey Test 
has shown that the mean rating for a large and small company are statistically different, while a 
medium sized company is not statistically different from a large or small company.  Large 
companies rated scalability statistically more important than small companies. 
 An ANOVA analysis (Table 21) has shown a statistical difference between the level of 
importance for the characteristic implementation time based on a company's type of business.  A 
follow-up Tukey Test shows that the mean rating of Service and Manufacturing companies are 
statistically different from company's indentified as Other.  Service and Manufacturing 
companies rated implementation time more important than Other companies.  However, both 
Manufacturing and Service companies viewed implementation time equally as important. 
 A Chi-Square analysis (Table 26) has found that currently there is an association between the size 
of a company and their type of ERP System.  The analysis has provided evidence that a 
statistically significant number of large company's currently use Legacy Systems while 
company's using Cloud Systems could be of any size.  
 A Chi-Square analysis (Table 27) has found that currently there is an association between a 
company's type of business and their type of ERP System.  The analysis has provided evidence 
that a statistically significant amount of manufacturing companies currently use Legacy Systems 
while service companies were more likely to use a Cloud System.  
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Chapter 7 - Summary of Potential Challenges 
 The objective of this chapter is to investigate potential challenges and drawbacks to a Cloud ERP 
System.  The important findings of this study were mainly positive so research of literature that explore 
challenges of the emerging technologies brings balance to the findings in this thesis.  These potential 
challenges deserve additional research for future studies. The findings are as follows: 
 The most well-know potential challenge for the emerging technologies - Cloud Computing, 
Software as a Service, and Multi-Tenancy - is the issue of security.  Organizations want assurance 
that their data is secure while running on a vendor’s datacenter.  Possible security issues include 
data loss, phishing and botnet which could create serious threats to an organization's data and 
application software.  Furthermore, the use of Multi-Tenancy has introduced new security 
challenges that require unique solutions because of the use of pooled computing resources.  The 
industry survey performed for this thesis had five ERP users disclose that security was a critical 
issue for their company switching to these emerging technologies.  Further research conducted by 
IDC found that security was the biggest challenge/issue for organizations switching to a cloud 
model.  The survey found that 88.5% of respondents viewed security between significant to very 
significant of an issue (Tharam et al. 2010). 
 The inability to customize a Cloud System is another potential challenge for the adoption of 
emerging technologies for ERP Systems.  Organizations often want their ERP System to be 
customizable based the needs of their business and operation.  To be competitive to a Legacy 
System the Cloud System must be configurable to the degree that properly reflects an 
organizations business processes and business functions.  A study by IMA found that 
customization was the second largest challenge behind the issue of security.  The survey results 
for the study established that 18% of the respondents said customization was the primary 
challenge in switching to a Cloud Model (Lenart, 2011).  These concerns were also shared by the 
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respondents in this thesis's industry survey with ERP users stating that adaptability and 
functionality were critical issues for adopting an Emerging Cloud ERP System.  
  A service outage is another potential challenge for the adoption of emerging technologies for 
ERP Systems.  Outages can either be temporary or permanent but both have detrimental effects 
on business processes and the organizations they support.  Temporary outages come about when 
the Cloud service can no longer be reached through the internet.  A temporary outage can arise 
from a datacenter failure, a power outage, a software error or a number of other possible issues.  
When this type of outage takes place the system could be down for a few hours or nearly one full 
day (Kim et al. 2009).  The second type of outage is a permanent outage.  This can occur 
primarily if the Cloud provider goes out of business.  Organizations must ensure that their data 
isn't lost if their service provider goes under due to financial troubles. 
 The overall cost of using emerging technologies for ERP Systems in another potential challenge 
for widespread adoption.  Datacenter usage and maintenance costs have been shown to be lower 
in the Cloud Computing model but data transfer costs can be expensive and create data transfer 
bottlenecks.  Currently transferring a terabyte can cost between $100 to $150 and at that price 
those cost add up making data transfer costs a significant challenge (Armbrust et al. 2009).  
Organizations looking to use a Cloud ERP System will have to work with their service provider 
to minimize costs related to data transfer. The cost of using emerging technologies for ERP 
Systems was also the top critical issue found in this thesis industry survey. 
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Chapter 8 - Conclusion 
 This Master's Thesis compares technologies used in the architecture of ERP Systems to evaluate 
the benefits of Cloud Computing, Software as a Service (SaaS) and Multi-Tenancy.  The advantages of 
these emerging technologies are only recently becoming recognized but many users now feel that the shift 
to these new technologies has begun.  An industry survey was established to gather data from ERP users.  
In this survey professionals identified Cloud Computing, SaaS and Mobility as the dominating emerging 
technologies for ERP Systems for the coming decade.  ERP users also rated Emerging Cloud ERP 
Systems with higher satisfaction than Traditional Legacy ERP Systems in all seven important 
characteristics - Accessibility, Business Cost, Implementation Time, Mobility, Scalability, Upgradability, 
and Usability.  The survey results obtained for this study, and the related analysis, indicate that users of 
Emerging Cloud ERP Systems are significantly more satisfied with the performance of their company's 
system in all of these important characteristics. 
 Furthermore, this study established that Emerging Cloud ERP Systems had a shorter time to 
implement and a larger proportion of Cloud Systems were on the most recent version of software.  This 
means that Cloud Systems are set up faster and require much less maintenance to keep the systems 
current with technological advances.  However, the survey found only slightly over half of the survey 
respondents had considered Emerging Cloud ERP Systems for their company.  This finding was generally 
due to either a hesitation in switching to a Cloud System or not being familiar with new offerings.  In the 
industry survey the respondents were asked what are the top critical issues they believe one must consider 
before acquiring any of the emerging technologies for their company's ERP system.  The critical issue 
with the most responses was the total cost of acquiring the new technologies.  Other critical issues that 
received multiple responses include concerns over security and adaptability of switching to a Cloud 
System.  Many of these concerns can be reconciled as the concept of storing and accessing information in 
the Cloud becomes more accepted as a natural way to access information. 
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 Based on the information gathered in the literature review and the industry survey this paper 
concludes that Cloud Computing, SaaS and Multi-Tenancy provide many benefits for ERP Systems 
relative to current Legacy Systems.  Although, this conclusion isn't made without exceptions.  One 
exception, as reported by a respondent of the survey, is if a company feels that their ERP System is a 
"differentiation" in their marketplace.  In this case a company would then need to determine in detail what 
processes and tasks an ERP System provides uniquely for their business and then determine if a Cloud 
System could meet these needs.  Another exception, as several industry professionals pointed out, is that 
current Cloud offerings aren't as expansive as Traditional Legacy ERP Systems.   Since Legacy Systems 
have been developed for decades, currently Legacy Systems have more capabilities and function for more 
business units.  However, this difference should shrink over time as Cloud technology matures. 
 Overall, the benefits provided by Emerging Cloud ERP Systems, as demonstrated in this thesis, 
provide evidence that the move to the Cloud has begun.  In fact, in the last few months during the time 
this thesis has been conducted two companies that create Traditional Legacy Systems acquired two 
Emerging Cloud Systems.  Oracle acquired Taleo and SAP acquired SuccessFactors.  The ecosystem now 
appears aware of the dramatic shift in the method in which computing occurs.  As time progresses and 
offerings continue to improve, Emerging Cloud ERP Systems are posed to provide a multitude of benefits 
for both companies and their users.  Currently we are only at the beginning of a dramatic change in 
business computing. 
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Appendix A: Industry Survey Questions 
Basic Information 
1) Your Company's or Organization's Name:   
 
2) Type of Business:  
 Government  
 Manufacturing  
 Service  
 Utility  
 Other  
 
3) Business Size:  
 Large  
 Medium  
 Small  
 
4) Your Email Address:   
 
What characteristics are most important in your company's ERP System? 
5) Accessibility:  
 Unimportant  
 Slightly Important  
 Important  
 Very Important  
 Critical 
 Unknown  
 
6) Business Cost:  
 Unimportant  
 Slightly Important  
 Important  
 Very Important  
 Critical 
 Unknown  
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7) Implementation Time:  
 Unimportant  
 Slightly Important  
 Important  
 Very Important  
 Critical 
 Unknown  
 
8) Mobility:  
 Unimportant  
 Slightly Important  
 Important  
 Very Important  
 Critical 
 Unknown  
 
9) Scalability:  
 Unimportant  
 Slightly Important  
 Important  
 Very Important  
 Critical 
 Unknown  
 
10) Upgradability:  
 Unimportant  
 Slightly Important  
 Important  
 Very Important  
 Critical 
 Unknown  
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11) Usability:  
 Unimportant  
 Slightly Important  
 Important  
 Very Important  
 Critical 
 Unknown  
 
12) Other Important Information or Comments:  
 
 
How many systems that perform ERP functions does your company use? 
13) Number of Current Systems in Use:  
 One  
 Two  
 Three  
 Four  
 More  
 
14) Number of Prior Systems Used:  
 One  
 Two  
 Three  
 Four  
 More 
Current ERP System 
15) List your company's current ERP System:   
 
16) How long did the implementation take?   
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17) Is your current system on the most recent version? 
 Yes  
 No  
 
18) If no, please explain why:  
 
 
How is your current system at...? 
19) Accessibility:  
 Poor  
 Fair  
 Good  
 Very Good  
 Excellent 
 Unknown  
 
20) Business Cost:  
 Poor  
 Fair  
 Good  
 Very Good  
 Excellent 
 Unknown  
 
21) Implementation Time:  
 Poor  
 Fair  
 Good  
 Very Good  
 Excellent 
 Unknown  
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22) Mobility:  
 Poor  
 Fair  
 Good  
 Very Good  
 Excellent 
 Unknown  
23) Scalability:  
 Poor  
 Fair  
 Good  
 Very Good  
 Excellent 
 Unknown  
 
24) Upgradability:  
 Poor  
 Fair  
 Good  
 Very Good  
 Excellent 
 Unknown  
 
25) Usability:  
 Poor  
 Fair  
 Good  
 Very Good  
 Excellent 
 Unknown  
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26) Other Useful Information or Comments:  
  
 
Prior ERP System 
27) List your company's prior ERP System:   
 
28) Was the system replaced?  
 Yes  
 No  
 Unknown  
 
29) If yes, please explain why: 
  
How was your prior system at...? 
30) Accessibility:  
 Poor  
 Fair  
 Good  
 Very Good  
 Excellent 
 Unknown  
 
31) Business Cost:  
 Poor  
 Fair  
 Good  
 Very Good  
 Excellent 
 Unknown  
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32) Implementation Time:  
 Poor  
 Fair  
 Good  
 Very Good  
 Excellent 
 Unknown  
 
33) Mobility:  
 Poor  
 Fair  
 Good  
 Very Good  
 Excellent 
 Unknown  
34) Scalability:  
 Poor  
 Fair  
 Good  
 Very Good  
 Excellent 
 Unknown  
 
35) Upgradability:  
 Poor  
 Fair  
 Good  
 Very Good  
 Excellent 
 Unknown  
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36) Usability:  
 Poor  
 Fair  
 Good  
 Very Good  
 Excellent 
 Unknown  
 
37) Other Useful Information or Comments:  
  
Emerging Technologies 
38) Have you considered using a Cloud Computing ERP System?  
 Yes  
 No  
 Unknown  
 
39) Explain why or why not. 
  
 
40) What are the top three critical issues that you believe one must consider before acquiring any of the emerging 
technologies for your companies ERP System?  
  
Future Trends 
41) In your experience/opinion, what do you think will be the dominating emerging technology for ERP Systems in 
this decade?  
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Appendix B: Industry Survey Results 
User # Q #2 Q #3 Q #5 Q #6 Q #7 Q #8 Q #9 Q #10 Q #11 
1 Manufacturing Large 4 4 4 4 5 5 5 
2 Service Large 3 5 3 4 5 2 3 
3 Other Large 4 5 3 3 5 4 5 
4 Other Medium 4 4 3 2 4 5 5 
5 Service Large 4 4 4 5 3 5 5 
6 Service Large 5 4 4 4 5 4 5 
7 Manufacturing Large 5 4 4 3 4 4 5 
8 Service Small 4 4 4 2 3 4 4 
9 Manufacturing Large 4 2 3 1 5 2 3 
10 Service Small 4 3 5 3 4 5 5 
11 Manufacturing Large 2 4 3 3 4 5 3 
12 Other Small 4 4 3 4 5 4 5 
13 Manufacturing Large 4 4 5 3 5 5 4 
14 Service Large 5 4 4 3 4 3 4 
15 Other Large 4 5 2 4 4 5 5 
16 Other Medium 4 5 3 4 5 3 5 
17 Manufacturing Large 4 3 5 5 4 2 5 
18 Service Small 2 5 5 2 3 4 4 
19 Service Small 4 4 3 2 1 3 5 
20 Other Large 5 3 2 2 2 2 3 
21 Manufacturing Large 5 3 3 3 5 5 5 
22 Manufacturing Medium 4 5 4 4 4 4 4 
23 Other Large 4 4 3 3 5 4 3 
24 Manufacturing Large 3 3 5 4 5 3 4 
25 Manufacturing Medium 5 5 4 4 2 4 5 
26 Manufacturing Large 3 4 3 4 4 4 5 
27 Manufacturing Large 5 5 3 2 5 2 3 
28 Manufacturing Large 5 3 4 3 2 4 5 
29 Manufacturing Large 4 4 5 2 5 4 5 
30 Manufacturing Medium 5 3 3 4 4 4 3 
31 Manufacturing Large 5 5 4 5 5 3 3 
32 Manufacturing Medium 5 3 2 2 4 4 5 
33 Other Large 5 4 4 5 5 5 4 
34 Manufacturing Large 5 3 3 1 5 3 2 
35 Other Small 3 4 4 3 2 3 5 
36 Manufacturing Large 3 5 5 3 4 4 5 
37 Service Medium 4 3 4 5 4 3 5 
38 Manufacturing Large 5 4 4 5 5 3 4 
Table 41: ERP User and Important Characteristic Data 
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User # Question #12 
7 Integration of key components - HR , Pay, Compensation, Time, Talent 
9 
The most important thing is that the system is actually implemented. As a very large, fortune 500 company 
we can afford the best, a full solution, and we should get the best. If employees don't actually use the ERP 
System and instead make their own ad-hoc spreadsheets then we lose a ton of value, potentially hundreds of 
millions of dollars or more. 
10 
The business costs (usually total cost of ownership) are often the first thing that Cloud or SaaS based systems 
are evaluated on. However, in my experience, the Upgradability and Usability are much more important to a 
quality ERP System. 
20 Functionality and adaptability to current business processes trump all of the above 
21 Supportability – Ease in upgrades, reduced number of support staff 
23 
My responses are in regards to my former role as a Lead IT Architect at [large oil company]. I retired from 
that role at the end of 2010, but believe that my responses are still accurate and representative of [my 
company]. It's also important to note that a company of [my company]'s size has a broad set of requirements 
for ERP -- i.e., not all ERP Systems are similar within [my company]. My responses reflect the primary 
(largest) cases. But requirements are changing -- the trend is that business cost and implementation time are 
becoming critical. 
24 
[My company] has work locations around the world and must be able to use the same business systems at all 
locations. 
29 
System Stability is an important characteristic. For global companies like [my company], the ability to 
handle multiple currencies and have multiple ledgers (leading and non-leading) is quite important. For 
example, we must report to the US government, the Czech Republic, Belgium, etc. 
30 Simple to follow business processes. 
31 
one critical characteristic of our ERP is how well the software aligns with, or can be easily modified to align 
with, our key business requirements. 
34 
Critical factors also include proven application, depth of experienced integrators. Cost was not a primary 
factor - rather the choice was made based on lowest perceived risk....ie ...track record. System install failures 
for a company of this size are a lot more costly than the project costs itself. 
36 Value realization ... that is, the need to capture solid baseline data for ROI capture post go-live. 
38 
Ability for the general user to access (mine) data and not rely upon a large IT or "shadow IT" organization to 
assist 
Table 42: Other Important Characteristic Data 
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User # Q #15 Q #16 Q #17 Q #19 Q #20 Q #21 Q #22 Q #23 Q #24 Q #25 
1 JD Edwards 60 No 3 4 2 1 3 4 4 
1 SAP 60 No 3 1 3 1 5 2 1 
2 PeopleSoft     3 2 2 3 4 3 2 
3 Workday 3 Yes 5 4 4 4 5 5 4 
4 JD Edwards 12 No 3 3 1 2 3 4 3 
4 Salesforce 6 Yes 5 3 4 5 5 5 5 
5 Workday 4 Yes 5 5 5 4 5 4 5 
6 Workday 7 Yes 5 3 4 4 4 5 4 
7 PeopleSoft 30 Yes 5 2 1 1 5 2 1 
7 SAP 120 Yes 5 1 1 1 5 3 1 
8 Workday 3 Yes 4 4 5 3 4 4 3 
9 SAP   No 2 2 1 2 2 1 2 
10 Workday 7 Yes 5 3 4 2 3 5 5 
10 Salesforce 8 Yes 3 4 3 3 5 5 5 
11 SAP 24 Yes 3   2 3 5 5 4 
11 MSFT Dynamics 6   3   3 2 4 2 2 
12 SAP 6 Yes 4 2 3 2 5 4 3 
14 Oracle 3 Yes   3 3 2 1     
15 PeopleSoft 18 No 2 3 1 1 1 2 1 
15 Oracle 24 No 1 2 1 1 3 1 1 
15 Salesforce 12 Yes 5 5 4 4 4 4 4 
16 Workday 6 Yes 5 3 4 4 4 5 4 
17 SAP   Yes 4   1 3     4 
18 Workday     3 4 5 3 4 5 4 
19 ACT!   No 5 5 5 1 1 2 1 
20 Oracle   Yes 4 2 2 2   3 4 
20 PeopleSoft     5     3     1 
20 Taleo   Yes 4     2 2     
21 SAP 24 No               
22 Infor LN 10 Yes 3 3 4 2 3 4 3 
23 SAP 60 No 5 2 1 3 4 1 3 
23 JD Edwards 18 No 3 3 3 1 3 3 3 
23 Oracle 18 No 2 4 3 1 2 2 3 
24 SAP     5     4 4 3 2 
24 Ariba 24   2   2 3     1 
24 Maximo 24   3   3 3 4   2 
25 SAP 24 Yes 2 1 3 1 3 2 2 
Table 43: Current ERP System Data Results One 
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User # Q #15 Q #16 Q #17 Q #19 Q #20 Q #21 Q #22 Q #23 Q #24 Q #25 
26 SAP 12 Yes 4 2 3 3 5 4 3 
26 Oracle 9 Yes 4 2 3 3 4 4 4 
26 PeopleSoft 9 Yes 4 3 3 3 3 2 4 
27 SAP 108 No 3 2 2 1 4 3 2 
28 SAP 24 Yes 2 2 2 1 2 2 2 
28 Sage SalesLogix 4 No 3 3 3 1 1 1 2 
29 Infor LN 84 No 3 3 1 1 4 1 3 
29 Baan 5c 84 Yes 4 3 2 1 4 3 3 
29 ERP LN   No         1 1   
30 SAP 7 Yes 4 2 3 2 5 5 3 
31 SAP 7 No 5 5 4 4 5 3 2 
32 SAP   Yes 4       3   4 
33 SAP   Yes 5 4 3 4 4 4 4 
33 Oracle   Yes   4   4 4 4 4 
34 SAP 36 Yes 4 2 1 1 5 2 3 
34 Legacy Custom   No 3 5   1 1 1 2 
35 OGSYS 4 Yes 3 5 4 4 5 5 3 
36 SAP 120 Yes 4 2 2 1 4 4 4 
37 Deltek Vision 3 Yes 4 4 3 5 3 2 4 
37 SharePoint 1 No 4 5 5 4 4   5 
38 SAP 24 Yes 3 4 2 4 5 4 2 
38 Kinaxis 4 Yes 4 5 4 4 3 4 5 
Table 44: Current ERP System Data Results Two 
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User # Q #18 
1 Upgrade in progress, we are planning to retire SAP 
4 
Our ERP System is a validated system and upgrading it to the next version requires complete revalidation. 
Time effort that is required from the organization to upgrade the ERP System is huge and due to other business 
priorities, system upgrade project is being postponed. 
9 It takes so long to implement, we have 50,000+ employees. 
14 
There is an internally hosted instance for North American (US & Canada). There is a separate hosted on-
demand instance for the International offices. Each office leverages different modules. There is a project in the 
pipeline to create one global instance and upgrade to r12 for Financials. Core HR will move to Workday, and 
other SaaS solutions.  
15 
PeopleSoft upgrades are costly and the new functionality is is not always worth the effort/cost. The only reason 
we considered an upgrade was because of support. We needed to upgrade to the latest version to continue our 
current support level. We have since decided to abandon PeopleSoft and move to Workday., We are currently 
pursuing a 3 year project to upgrade to the latest version of Oracle. 
19 The system seems to be adequate and newer versions of this software are more troublesome 
21 
SAP upgrades impact entire business / multiple business functions. Upgrades can only be performed when 
entire company is ready and with extreme care - (all eggs are in one basket) 
23 
 [My company] currently has more than 100 separately-named ERP hosting systems, but is consolidating to 
fewer. This response is for a larger system in [my company]  -- which is extremely large in scale -- among the 
top 1% in the world. The implementation time of these systems is so long due to their size and complexity that 
it appears to not be possible to keep them up to date using current SAP product technologies. To me this is one 
of the most critical strategic issues for ERP Systems., [my company] has (too) many systems of this class, and 
most were implemented in the 1990s when [my company] business governance was much less centralized. 
These systems are an effective but legacy approach to meeting ERP requirements of small local business units. 
Given the high cost of consolidation of ERP applications into the large-scale platforms needed for Shell's size, 
this class of systems will persist until a new level of cost-effectiveness is achieved for large scale. Cloud-based 
SaaS systems have the best prospect for this, once issues of security and availability are clearly addressed., 
These systems were implemented as SUN ERP deployments in the 1990s by remote business units that were 
highly sensitive to operations costs. Most have been migrated to central SAP systems, but many persist for 
reasons of migration costs. Oracle's acquisition of this application suite did not improve this issue, so upgrades 
are not aggressively pursued. 
24 Maximo is used for maintenance scheduling and contractor time keeping, 
27 
Upgrade required a gap in the rollout schedule large enough to accommodate full testing. We will do a 
'technical' upgrade in 2013 which is the gap between Canada and US go-live activities. 
28 It has not been upgraded since it was installed 
29 
We customized heavily to streamline business process according to the way our company wished to execute. 
This made upgrading an expensive proposition because all the customizations need to be check and reworked. 
We are now in the process of implementing the current version of software, ERP LN (also from Infor) without 
customization in Europe. We'll never be 100 percent successful in that endeavor, but feel that we can certainly 
minimize the number so that keeping current with vendor revisions is possible. 
29 No desire to upgrade this product. The entity using it will be converted over to ERP LN 
31 
We are ECC 6.4 and current version as of 1/1/2012 is 6.6. We have not moved to 6.6 as there are no pressing 
functional needs requiring the upgrade and we have other more pressing business/IT priorities. 
34 
System has been in place for a small plant since 1972...has not been cost effective to convert to SAP thus far. 
This is a legacy in-house system. 
37 Used across multiple projects and is limited based on client needs 
Table 45: Current ERP System Recent Version Data 
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User # Q #26 
2 
[Our company] has nearly 250,000 employees worldwide and it is critical that a proven and reliable system be 
utilized. 
5 Workday is so much better, literately an every aspect, compared to our former ERP of PeopleSoft 
14 
I am new to the firm, and was not here during the implementation of Salesforce, therefore my knowledge is 
limited. I believe the implementation was done in silos, and there are current initiatives underway to provide 
better integration between the groups using the solution. 
20 
Like most ERP Systems work well if the organization adapts to it rather than adapting the system to the 
organization, A fine non financial system with an early 90's web interface 
21 Complex user front end. 
22 Navigation/Drill down not very intuitive. 
23 
I rated scalability as only very good although this is one of the largest ERP Systems in the world -- only 
because achieving that scale was so difficult and costly. 
23 Upgradability is marked fair due to cost issues commented on above. 
24 Many users are on the system occasionally and do not gain the expertise to be highly proficient. 
25 
SAP License availability severely limit accessibility to the employees. The per seat cost of each license makes 
it difficult for the company to fund the acquisition of more licenses, thus limiting the availability and usefulness 
of the system for the business processes. Training issues also limit the usability of the solution as turnover 
requires almost constant training of personnel. 
27 
US implementation was delayed several times due to major functionality gaps in due to the industry (energy), 
the products (liquid and fungible) and the legal/fiscal requirements (US tax & environmental complications). 
28 
SAP is used by all parts of our company, order entry, tracking, resource planning and tracking, payroll. I do not 
think you will find many if anyone that uses SAP likes it. They find it very difficult and time consuming to 
interface with it. 
30 Sometimes overly complex to use for non-rocket scientists.... 
33 We are in process of upgrading to SAP 
36 
We currently operate out of two SAP instances....one for Financials and the second for the Ops / SCM 
execution activities. 
Table 46: Current ERP System Other Information Data 
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User # Q #27 Q #28 Q #30 Q #31 Q #32 Q #33 Q #34 Q #35 Q #36 
1 SAP Yes 1 1 1 1 1 1 1 
4 QAD Yes 3 2 3 1 1 2 2 
4 PeopleSoft Yes 3 2 3 1 1 1 3 
5 PeopleSoft Yes 2 1 1 1 4 1 2 
6 PeopleSoft Yes 3 2 1 2 2 1 2 
8 Coop Fédérée Du Québec No 4 4 3 2 3 3 4 
11 Salesforce Yes 3     5     4 
16 ADP Yes 2 4 3 1 1 1 2 
21 PeopleSoft Yes 3 3 3 2 4 4 4 
22 Dataflow Yes 2 3 3 2 1 1 2 
26 Oracle Yes 4 3 3 4 4 3 4 
26 Seibel Yes 3 2 3 2 2 3 2 
27 JD Edwards Yes 3 3 3 1 2 2 4 
27 Oracle Yes 2 1 2 1 2 2 3 
30 Avante Yes 2 2 3 1 1 2 2 
34 Legacy Mainframe Yes 2   3 1 4 2 2 
36 Legacy Mainframe Yes 1 1   1 1 1 1 
38 Legacy Mainframe Yes 4 3 2 4 2 3 4 
Table 47: Prior ERP System Data Results 
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User # Q #29 
1 In the process of implementing Workday 
4 
It is a small ERP System and was not scalable to meet company needs, Replaced PeopleSoft with Workday 
SAAS based solution. 
5 Expensive, slow to change 
6 Expensive to maintain and upgrade. Needed a lot of IT support that is usually not available. 
11 
Replaced due to cost, and lack of control and what the company consider to be a lack of valuable data mining 
options. 
12 Did not come from an ERP System 
16 Not scalable; lacking critical functionality 
20 Essentially yes same vendor but major upgrade 
21 Company unit purchase by organization with SAP 
22 Poor support; Old technology 
23 
To consolidate systems to much larger scale, improve BI capabilities, and to follow the product technology 
and support curve 
23 Hardware and software were becoming unsupportable 
24 Outdated 
25 
No formal system was in place. Accounting applications were in place to aid in financial reporting but no 
systems for the rest of the business processes. 
26 Moved to SAP 
27 
We moved from a company/country based ERP to a standard Global ERP based upon Division (like Trading 
or Downstream). 
28 Replaced with SAP standard software. Home grown too hard to maintain as people retire. 
30 Limited growth potential 
31 
Add-on was [our company's] system from about $10M in revenue to $190M in revenue. Add-on was very 
limited and did not provide functional support for all aspects of the company and could not support the 
company any further. We did a software evaluation and selected SAP. First implementation went live 1/1/98 
and we have been on SAP since. During that time we have upgraded to newer versions 5 or 6 times. 
34 
Functionality incomplete. Differing solutions across different company divisions. Executive decision to 
move to a common std system: SAP. 
36 Approximately 95 legacy patched together systems were eliminated with our SAP implementation. 
38 It was not scalable for the entire Raytheon company to meet its vision of "one company/one system" 
Table 48: Prior ERP System Replaced Data 
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User # Q #37 
20 Good for the function deployed. Later implementation tried to bite off too much. 
23 
These systems were initially implemented by small local businesses and could not be grown to the new 
scales needed as business governance consolidated to regional and global scales 
27 JDE users liked their system and felt that the move to SAP was a step backwards. 
30 Highly customized. 
32 Same as current system 
36 
Only a small group of system experts could comprehend and effect change within legacy mainframe 
systems. 
Table 49: Prior ERP System Other Information Data 
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User # Q #38 Q #39 
1 Yes 
To replace HCM with Workday as it is a better fit and a lot more user friendly and provides best in 
class technology 
4 Yes 
We replaced PeopleSoft HRMS and PeopleSoft CRM with Workday HR and FootPrints helpdesk 
solution. Both these solutions are SAAS based solutions. Less maintenance, always be on the latest 
version. 
5 Yes Cost & speed to adapt to changes to the work environment 
6 Yes   
7 Yes Plan to use Workday in the future for HRMS 
8 Yes Reduce Cost of Resources. Always at the latest release. No need to have Special Hardware. 
10 Yes 
We currently use all Cloud based technologies to support our internal IT team. As our companies' 
employees can live anywhere throughout the world, our biggest need was for a non-on-premise 
solution, as we did not have large office space for servers. 
12 Yes 
There are some real advantages to Cloud Computing companies such as workday as there is no 
hardware/software to update/maintain, no upgrades as all updates are managed by the vendor and 
easier deployment of mobility. 
14 Yes 
We are moving to Workday, bSwift for Benefits, and a new Learning Management Solution. In the 
future, the team will be looking for a SaaS Talent Management Solution. 
15 Yes 
We are currently moving many of our traditional ERP Systems to the Cloud. It is part of [our 
company's]'s long term roadmap to pursue more Cloud applications. We have moved our sales 
support to Salesforce and HR is moving to Workday. 
16 Yes   
18 N/A The current system is a Cloud Computing ERP 
19 No Dependability of net connections Dependability of site availability Security 
20 No 
The technology employed is not as critical as the workflow. The moves from a mini/mainframe 
computer environment to web based deployments actually decreased functionality and usability As 
long as the wonks continue to focus on how the system is deployed rather than what business 
purpose it serves I expect this will continue. 
21 Yes 
Pros: Cost, availability from anywhere, simplified support Cons: Security concerns, availability 
concerns, data ownership concerns 
22 No Was not a proven technology at the time of the selection process. 
23 Yes 
[Our company] continually re-assesses and -evaluates the viability of Cloud ERP solutions. To date 
[our company] believes that none can provide a single integrated system of the scale [our company]  
requires for its core ERP environment, which is [our company]'s primary focus. For example, 
salesforce.com probably manages more total ERP CPU cycles and storage space than [our 
company] uses, but it is apportioned out in units of GHz and GB to allow load-leveling (averaging) 
to significantly reduce the cost of infrastructure. In contrast, [our company] needs (near-) PB scale, 
and can keep that full scale busy for contiguous weeks of time. 
24 No   
25 No Cost of replacement deemed to be high. 
26 No Security 
27 Yes We looked at Cloud for scalability. We landed on a private Cloud solution with T-systems. 
28 No We run it on our own servers to maintain control. 
30 No Not secure enough yet. 
31 No 
Our belief is that our ERP System is core to our execution and differentiation in the marketplace and 
therefore we want to own and management it in house. We are also a large company ([our company]  
approx 1.5B, [parent company] 8.5B including [our company]) which has relevance in our view. If 
we were a small company, or just starting up, I think Cloud Computing ERP is a good direction to 
go. Additionally, there may be niche tools or functions where Cloud Computing solutions could 
complement, and integrate to, an internally hosted ERP. 
32 N/A We're still very new to the Cloud Computing technology. 
36 No Cloud Computing is not allowed in the DoD manufacturing world (security risks). 
37 No   
38 No   
Table 50: Cloud Computing Data 
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User # Q #40 
1 
Cost to support and upgrade the system Functionality - Assess fit/gaps thoroughly Company you work with 
must be established and a leader in the industry 
4 - Scalability - Usability - TCO 
5 Cost Mobility End-user centric 
6 Security Usability Scalability 
7 Security, Costs, Functionality 
8 - to find the good SaaS System - The Budget - The resources reassignment or cuts. 
10 
-Usability - can the entire work force be trained in a minimal effort to effectively use the system during the 
change. Otherwise, the risk is that the users will not buy into the solution and ultimately not use it effectively. 
-Mobility - I believe the mobile space and the mobile offerings of the future emerging technologies systems 
will play a major factor in sales of those systems. Users want to be able to use the ERP Systems anywhere and 
this is currently lacking, even in the Cloud based space. -Upgradability - how often and how much risk/cost is 
related to these updates for your company. 
11 
1.) Cost to the Business 2.) 5-10 year business outlook and what capabilities will be needed long term and if 
that program will have the ability to grow along with the business needs. 3.)The functionality of the program 
to those who will be utilizing it on a day to day basis. As companies become more global/mobile their 
dependability on programs/software that are easily accessible and navigable with fast operating systems will 
become even more of a necessity. Companies should invest in systems that have strong customizable options. 
12 User Experience, Cost, Long Term Vision and Stability 
14 
SaaS solutions provides extremely flexible configuration but no customization. The business and leadership 
teams should be open to standardizing and streamlining and core business processes. Because processes are 
configurable, changes can be safely made by an a "super-user" on the business-side, and there is no need to go 
through securing resources and funding in the IS team. Changes in a SaaS solution, even if involving IS, are 
far less expensive than a change in Oracle. The benefit is that functionality is continually evolving by the 
vendor based on customer feedback, and that upgrades on a regular\scheduled basis. 
15 
1. Global Implementations- A lot of the emerging technologies have not been implemented at large global 
companies. We like to see several implementations "like us". 2. Upgrades- Traditional ERP is difficult to 
upgrade and the upgrades come every few years. The emerging technologies must be agile and have 
consistent/frequent upgrades. 3. Scalability- The emerging technology must be using industry standards for 
integrations, single sign on, etc. 
18 1. Return on Investment 2. Features 3. Support cost 
19 Accessibility Ease of use Scalability 
20 Adaptability to business processes x3 
21 Ongoing supportability Ease of use / Quality of data Strategic advantage to business 
22 Support Implementation time Cost 
23 
- Scale that can be dedicated to one customer and application - Security and availability issues get most of the 
attention in the press, but I believe the reality is these issues are better managed now in the Cloud environment 
than behind the permeable walls protecting corporate IT. Note this could change if the data consolidation 
caused by broad adoption of Cloud services creates highly-attractive targets to the multiple high-capability 
bad actors present in the world environment. - The cost and speed of software update must be addressed. 
Large corporate environments contain extensive customization (we call these "apps") that are extremely costly 
to migrate. If Cloud service drive down the cost of ERP hosting operations, migration costs will be the 
outstanding cost of corporate ERP and therefore a major problem and target. 
25 Mobility Usability Flexibility at the user end with a solid engine behind 
Table 51: Top Three Critical Issues Results One 
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User # Q #40 
26 Support, risk in customization, ease of use 
27 Security, Support and Cost 
28 
Ease of Use Ease of Configuration Ease of Maintenance Functionality to address business needs Cost and 
Benefit 
29 
There are many aspects to evaluate when choosing technology. Fit to business requirements. Ability to 
integrate to other systems. Capability of vendor to add enhancements that increase the value of the product to 
our company. 
30 Security, retention of my data, escrow if the vendor goes under. 
31 
1) key business functions you are trying to enable, how unique are they, and do they help to differentiate your 
companies position in the marketplace 2) how much can you afford to spend in capital dollars and operating 
expense dollars on ERP and the required ecosystem to support it 3) what is the level of business process 
maturity and resource (people) readiness of the organization to take on ERP 
32 User friendliness, life cycle cost, and the interoperability 
35 
Cost, and benefits achieved to support the cost. As a small business, every expenses must be clearly 
supportable, as there are only a few users. 
36 Value realization Business process re-engineering Change management 
37 Accessibility Scalability Stability 
38 Cost, time to implement and interface accessibility 
Table 52: Top Three Critical Issues Results Two 
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User # Q #41 
1 
I see SFDC, Workday etc. taking the lead in niche areas like CRM, HR etc. However, for your typical ERP 
scenario for Order to Cash processes, Procure to Pay, Financials or Supply chain mgmt, it will be a different 
story at least over the next 10 yrs. For large corporations, it will be more challenging to switch platforms in 
the Supply Chain, Order processing and Mfg areas with the Cloud as investments made by large companies 
to these systems is typically huge - over 100 million +. Therefore, if there is no compelling reason to move 
out of the existing platforms, companies will stay. For new ERP installations however, there is a market for 
Cloud companies to go after and over time the trend may be seen toward Cloud solutions provided they 
compete with the ability to configure/customize key business processes for customers by allowing 
extensibility to the applications. 
4 SAAS based Cloud ERP Systems 
5 Mobility and ubiquitous integration to processes and services  
6 Mobile usage 
7 SAAS/Cloud solutions that are innovative and respond to market changes quickly 
8 Cloud System for Sure like Workday. 
10 
Mobility - jobs where you are onsite 9am-5pm will no longer be a requirement for certain jobs - largely 
driven by the internet and the ability to work from anywhere in the world. The need to be able to work when 
away from a 'PC' would be a huge draw for an ERP System. 
11 
In my opinion, Cloud Computing ERP Systems. As programs become more customizable and integratable 
with other software I would expect to see a large number of growth in companies moving toward utilizing 
this type of systems over the other options. 
12 Multi Tenant Cloud Computing as it has many advantages over on-premise solutions. 
14 
SaaS for Core HCM for mid-large organizations. Mobile HCM solutions to increase availability. Emerging 
leader in the Applicant Tracking space with more ties into social media outlets. 
15 
The two things everyone is pushing right now are mobile and collaboration. More and more applications will 
not require a login to a traditional website, they will continue to develop for iOS and Android. Companies 
will interact more with these emerging technologies from phones and tablet devices. Collaboration will 
change the way we all work. Rather than sending a report you can post one on a blog and get feedback, 
employees will share best practices for handling company processes, knowledge transfer will happen real-
time rather than documenting processes. We are continually finding new ways collaboration can help 
improve our jobs and processes. 
17 Automatic weekly reporting available for the public eye. 
19 Manufacturing Execution Systems (MES) 
20 Non-heuristic demand planning tied to procurement. 
21 Cloud or externally hosted, Mobility, Improved ease of use (Apple model) 
22 Cloud Computing certainly has potential as long as Cost is attractive. 
23 
Cloud-based hosting and delivery will win, as there's too much time and money in the current customer 
deployment model for it to not be attacked and innovated against. But for large customers like Shell it's not 
just about hosting and software costs -- rather, system changes and upgrades must be possible much more 
quickly and cost-effectively. This is related to issues of data and code migration and portability. Unless these 
matters are improved significantly, having a large ERP System could be viewed as a competitive 
disadvantage in the next decade. 
Table 53: Emerging Technology Result One 
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User # Q #41 
27 
The pendulum will move entirely to the Global ERP side, then start to move back to the 'best of breed' niche 
players. Users and businesses are frustrated by the lack of flexibility in a global ERP System and will want a 
system that can react to their changes in environment in the same quarter, not next year. 
28 
Better object based configuration People talk about the Cloud, but if needs to make ERP functions faster, 
easier for the end users, easy to make changes, and cost effective. 
29 
I think ERP Systems are still struggling with aspects of globalization and thing that improved functionality in 
this area will be big factor. From a purely technical aspect, the ability to interface to a wide range of personal 
computing devices that improve mobility will also be a focus. Improved data analytics and reporting that 
supports business decisions is also a hot topic. 
30 Mobilization and simplification. 
31 
Service oriented architectures delivering services/functions via browser or apps. This implies mobility anc 
accessibility are very relevant 
32 Scalability and portability. 
36 Maybe mobility ... not sure 
37 
Cloud level ERP Systems can provide the greatest benefit when considering the critical issues identified 
above 
38 
Higher content of true relational database structures to all users to convert system data into usable 
information on the fly. Large sustaining IT Organizations must not become the dominate features of an ERP 
System. 
Table 54: Emerging Technology Result Two 
